CHAPTER I 


INTRODUCTION 


Reasons for undertaking the investigation 


The following investigation, begun in February, 1913, and 
concluded in June, 1914, was undertaken for the following 
reasons. 

First, the conviction that the Seguin form-board, as modified 
by Norsworthy and Goddard, is one of the most valuable pieces 
of apparatus in the entire armamentarium of the psycho-clinicist 


THE Mopiriep SEGUIN FormM-BoarpD 


for the purpose of grading psycho-motor development. An 
analysis of the form-board performance indicates that the form- 
board tests more than motor ability; that is, an individual’s abil- 
ity to grasp the different blocks and the accuracy and speed with 
which he can convey them to their appropriate recesses. It is 
also a test of “form sense”’; that is, the ability to perceive visually 
or tactually, the differences between different forms, and to iden- 
tify a set of solid forms with a corresponding set of depressed 
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forms or recesses. Finally, the form-board, because it requires 
a rapid adjustment to a novel and complicated situation, is an 
excellent test of intelligence. It affords a controlled means of 
observing an individual’s reaction characteristics in the presence 
of a new situation, and of measuring his capacity for making 
appropriate adaptive responses. Hence we are justified in speak- 
ing of the form-board test as a test of form perception, move- 
ment and intelligence'—that is, of psycho-motor development. 

That there is urgent need for reliable motor or psycho-motor 
tests arises from the fact that it is inadvisable or dangerous to 
attempt to gauge a child’s mentality purely by intelligence tests, 
particularly by means of the scales at present available. No 
system of intelligence tests in present use suffices for a compre- 
hensive survey of mentality by means of tests, because practically 
all systems largely if not entirely ignore a phase of mentality 
which it is most important to estimate accurately, namely motor 
or psycho-motor capacity. We need comprehensive scales of 
motor capacity, no less than of intellectual development. Possi- 
bly we shall find it expedient eventually to combine a variety of 
motor and intellectual tests into one comprehensive psycho-motor 
scale. In any case, tests of doing should not be omitted in 
laboratory investigations of mentality. 

Second, the conviction that the form-board cannot render its 
highest service, namely the grading of the degree of psycho- 
motor development (rather than merely the observation of re- 
action characteristics), unless thoroughly reliable normal age- 
norms are available. The paramount present-day need for all 
types of psycho-clinical examinations is the establishment of 
thoroughly reliable normal age-norms. Nothing will take the 
place of reliable age-norms established by standardized tests, 
neither insight, learning, experience nor technical skill. <A 
psycho-clinicist without objective norms is like a sailor without 
a compass. Until such norms are available every examiner will 
depend upon his own subjective norms. Subjective standards are 
notoriously inconstant; they vary from person to person, and 


1Of course, the factor of attention is constantly involved, and the factor 
of memory during repeated trials. 
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also with the varying conditions of the same person. A vast 
number of psychological tests, admirable in themselves, are of 
little value to the practical clinicist because of the lack of norms. 
Many of the form-boards are of limited value for this reason. 
Norms cannot be accepted on the statement, unsupported by 
definite figures, that “most of our twelve-year old children are 
successful in from one to three minutes.”” “Numerical precision 
is the soul of science’ (Herschel), psycho-clinical diagnosis not 
excluded. The psychologist demands tabulated presentations of 
the data, showing exactly how many children have been tested, 
and the exact results obtained from children of different ages. 
Observations cannot be substituted for figures. The practical 
examiner to-day is handicapped not by a lack of psychological 
tests, but by a lack of reliable developmental norms. 

Third, the keen realization that no thoroughly satisfactory 
normal norms were in existence for the modified Seguinian form- 
board. At the time the investigation was begun the norms avail- 
able were based on the testing of only 250 children? from ages 
5 to 12, or an average of 31.2 for each age. Sylvester's more 
extensive data® did not appear until some time after this investi- 
gation was started. The chief impelling motive for undertaking 
this investigation was the desire to supply the practical clinician 
with a set of reliable developmental norms of psycho-motor per- 
formance for this form-board for the growth period. The most 
valuable part of the contribution to the clinicist are the norms 
supplied for mentally normal and abnormal children. 


2 Goddard, Henry H. The Form Board as a Measure of Intellectual De- 
velopment in Children. The Training School Bulletin, 1912, IX, No. 4. 

3 Sylvester, Reuel Hull. The Form-Board. The Psychological Mono- 
graphs, 1913, XV, No. 65. The following form-board studies appeared after 
this monograph had been completed for publication: Eleven Mental Tests 
Standardized. Bureau of Analysis and Investigation of the New York 
State Board of Charities, 1915, No. 5. Pintner, Rudolf, and Paterson, 
Donald G. The Form-Board Ability of Young Deaf and Hearing Children. 
The Psychological Clinic, 1916, IX, 234 f. Young, Herman H. The Witmer 
Formboard. The Psychological Clinic, 1916, X, 93 f (another modification 
of the Seguin form-board. Gives experimental data for 1,474 boys and 
1,375 girls). Young Mary Hoover. Correlation of the Witmer Formboard 
and Cylinder Test. The Psychological Clinic, 1916, X, 112 f. 
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Fourth, the feeling, long entertained, that scales of develop- 
ment arranged in whole-year steps are too inexact for the ac- 
curate grading of an individual, particularly during the early 
years of life when the individual is growing very rapidly. It 
seemed desirable to demonstrate, first, whether or not it was 
feasible or desirable to establish half-yearly form-board norms 
according to a scheme previously proposed,* by which no child 
could vary more than three months from his age classification. 
According to this scheme children whose ages ranged from 5 
years 10 months (beginning of tenth month) to 6 years 3 months 
(end of third month) would be rated as six years of age; those 
who ranged between 6 years 4 months (beginning of fourth 
month) and 6 years 9 months (end of ninth month) would be 
rated as 6% years; and similarly for the other age designations. 

Furthermore, it seemed desirable to test the accuracy of the 
claim made that “in the teens one year makes less difference in 
intelligence than during the early years of childhood”; that 
“a unit of retardation” does not “mean exactly the same thing 
throughout the (Binet) scale;” that “the difference between, say, 
ages II and III is larger than between ages XII and XIII. A 
20 year-old person who passes only age XII, and a 12-year old 
child who passes age IV, would both be rated as eight years re- 
tarded, but the eight years from 4 to 12 evidently represent a 
larger developmental difference than the eight years from 12 
to 20. Moreover (and this bears on the Binet scale), the re- 
tardation is probably exaggerated for the few who pass Age 
XIII, because these few might have gone higher but there was 
no means of determining this by the scale.”® It is only by ex- 
tensive tests of individual traits that we can determine the cor- 
rectness of the assumption that mental growth from age to age 
proceeds at a diminishing rate. The present research furnishes 
data for only the form-board test; a second series will include 


Wallin, J. E. Wallace. The New Clinical Psychology and the Psycho- 
Clinicist. Journal of Educational Psychology, 1911, 205 f. The Mental Health 
of the School Child, 1914, 110 ff. 

5 As before. 

6 Experimental Studies of Mental Defectives: A Critique of the Binet- 
Simon Tests and a Contribution to the Psychology of Epilepsy, 1912, p. 1or. 
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results from a dozen tests of intelligence administered to men- 
tally normal and abnormal children in an institution and a public 
school system. 

Fifth, the desirability of confirming or refuting the assump- 
tion, or the alleged fact, that intellectual and motor development 
come to a standstill at from 12 to 15 years of age. This state- 
ment has been frequently made. Sylvester affirms that “the 
form-board is certainly of little value for testing individuals who 
have the ability of that age (14) or of a year or two younger.”? 
“It is not worth while to establish norms for those above four- 
teen.”* “In form perception and motor ability, as they are re- 
quired in this test, there is practically no gain after a point 
somewhere about the age of twelve.”® Unfortunately Sylvester 
has omitted to give facts in support of his statements. Reference 
to our tables will show that there is a gain of 3 sec. between 
ages 12 and 17, manifestly a worth-while improvement, in view 
of the fact that there is a consistent, though small, gain for each 
age between 12 and 17—~and presumably somewhat beyond 17— 
and in view of the fact that the gain for these five years amounts 
to as much as 35% of the gain for the five years from 7 to 12. 
A recent writer makes the broad assertion—no evidence is 
‘supplied—that the development of intelligence “comes practically 
to a stop at the age of fifteen.” If by intelligence is meant the 
general ability that an individual shows in adapting himself to 
a set of new problems, or old problems modified, calling for per- 
ception, comparison, discrimination, memory, retention, then ex- 
perimental data in hand indicate that the assertion is unsupported 
by facts, at least so far as concerns a number of mental traits. 

Some writers possibly have fixed the limits at 12 or 13 or 15, 
because Binet’s tests in the 1908 scale ceased at 13 and his child- 
hood tests in the 1911 scale ceased at 15. Binet’s scales, how- 
ever, stopped at those points because Binet arbitrarily stopped 
them there, and not because he had demonstrated that the growth 
in intellectual capacity stopped at 13 or 15. The only way to 
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determine how far intellectual capacity increases is to administer 
numerous tests of different traits under exactly the same condi- 
tions to normal children of different ages, continuing with older 
and older children until no improvement occurs. Binet did not 
attempt to do this. It has been attempted fairly intensively in 
the present research on the form-board up to and including age 
17, and less intensively but more extensively in a set of twelve 
intelligence tests covering children from 7 to 17 years of age. 

Sixth, the desirability of supplying normal norms of variation 
in addition to age-norms of central tendencies,'® so that it may 
be possible to determine an individual’s degree of variation in 


terms of the appropriate mathematical function (M. V. and 
M. V. 


) as well as in terms of age-scores, or so that it may be 


possible to determine the degree of variation from age-standards 
that may be considered normal." 

Seventh, the desirability of ascertaining whether or not there 
are appreciable sex differences in psycho-motor development, as 
measured by the form-board, for children of the same age. Such 
differences had appeared in an earlier work on epileptics,!? not 
only in the speed of motor reaction as determined by the form- 
board,?* but in the speed of naming colors,’* of reading,’® and 
of uttering detached words,’® as well as in ability to retain the 
contents of a read selection,’‘ the ability to make voluntary 
motor contractions,'® and to maintain steady body balance ;'® 


10 The Present Status of the Binet-Simon Graded Tests of Intelligence. 
Alienist and Neurologist, 1912, May; Experimental Studies of Mental De- 


_fectives, 42, 104f. The Mental Health of the School Child, 197, 205, 226. 


11 Measures of variability are provided for all the form-board data compiled 
from the writer’s own experimental researches. 

12 Eperimental Studies of Mental Defectives. Chapter III. 

18 Table XIII, and p. 73-76, 99 (males superior). 

14 Table X and p. 67-60, 99 (females superior). 

15 Table XI and p. 71-72, 99 (females superior). 

16 Table XV and p. 77-81, 99 (juvenile females superior to adult males, 
adult males superior to adult females). 

17 Table XVII, and p. 82, 99 (males superior). 

18 Table XIX, and p. 87, 88, 90. 

19 Tables XXII and XXIV, and pp. 91-92, 99. 
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and in an earlier investigation of public school boys and girls, in 
the rate of perception and manual reaction, of memorizing and 
of forming free and controlled verbal associations.?° 

Sylvester has come to the conclusion that “sex differences are 
of no importance in the form-board test.”*4. His own figures, 
however, show that the boys among the backward children de- 
cidedly surpassed the girls (average time 20.3 sec. as against 
26.2 sec.**), while the boys among normal children were also 
a trifle superior to the girls.274_ He assumes that if there had been 
as many girls as boys in the backward classes tested “their form- 
board records would have been more nearly equal.’’?* Our 
results will show that the boys in this test surpass the girls, par- 
ticularly in the normal group. 

Eighth, the desirability of making an extensive study of the 
effect of repetition upon the form-board performance, particu- 
larly as affects the difference in the speed of reaction between the 
first, second and third trials, and between the averages for each 
of these and the averages for the best score in the three trials. 
It is essential to have this information in hand, in order to deter- 
mine whether the practice is justifiable of taking the best record 
out of three trials as the correct or representative index of the 
individual’s efficiency. Owing to the appearance of Sylvester’s 
study this feature of the investigation has not been worked up 
as fully as was originally contemplated. 

Ninth, the desirability of ascertaining whether the motor re- 
action rate differs for bright, average and dull public school 
pupils of the same age, as well as for normal and abnormal 
(feeble-minded and epileptic) children of approximately the same 
mental ages. 


20 Experimental Oral Euthenics: An Attempt Objectively to Measure the 
Relation Between Community Mouth Hygiene and the Intellectual Efficiency 
and Educational Progress of Elementary School Children. Dental Cosmos, 
1912, April and May. (The boys excelled in the memory, spontaneous asso- 
ciation, antonym and addition tests; the girls in the perception-reaction test.) 
Incidentally attention may be called to a qualitative sex-difference in spelling 
efficiency: Spelling Efficiency, in Relation to Age, Grade and Sex, and the 
Question of Transfer, 1911, Chapter III. 

21 As before, p. 38. 

22 As before, p. 16. 
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Nature of the data studied 


This study is based on the following data: 

First, the form-board records from the cases clinically exam- 
ined by the writer in the psycho-educational clinic of the School 
of Education of the University of Pittsburgh and the Psycho- 
Educational Clinic of the St. Louis Schools (Tables XVI to 
XLVII). These cases will be referred to as the clinic cases. They 
include 313 boys and 133 girls, or a total of 446. Not all the 
cases which were examined are included, some because the rec- 
ords happened to be defective in one way or another, some be- 
cause the child’s condition was complicated by deviations other 
than intellectual (e. g., blindness or plegia), and some because 
they were unable to do the test (cases with a mentality of 1, 2 
and 3 years). No other selective factors were operative. 

These cases were clinically classified into the following groups, 
the figure following each group indicating the per cent of the 
446 cases so classified; idiots (.44%); imbeciles (11.9%); 
morons (14.8%); border-line (12.5%); backward (32.2%); 


' retarded (13.9%); normal (10%); and bright (4%). 


The clinic cases have been tabulated in two ways; first, by 
mental ages according to the B.-S. (Binet-Simon) scale; and, 
second, by chronological ages according to the calendar age of 
the subject. Practically all of the B.-S. tests, as well as the form- 
board tests, given to these cases were administered by myself 
and not by assistants or teachers. The B.-S. tests were given 
exactly as previously given to epileptics.2* In classifying the 
cases into idiots, imbeciles, morons, etc., I did not always, how- 
ever, rigidly adhere to the conventional mental age limits of the 
Binet scale: idiots, 1 to 2 years; imbeciles, 1 to 7; and morons, 
8 to 12. As explained elsewhere** the classification is based on 
the ensemble of available hereditary, developmental, physical, 
pedagogical, social and mental data bearing on each case. The 
average chronological and Binet age is given in the first two col- 
umns on the left hand side of each table. In both cases fractions 
of a year are expressed in decimals. 


23 See my Guide, in Experimental Studies of Mental Defectives, p. 116f. 
24 The Mental Health of the School Child, 1914, pp. 144ff. 
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The sub-classifications here used will make it possible to dis- 
cover the psycho-motor differences between subnormal, normal 
and supernormal children of approximately the same mental age 
as well as the same chronological age. 

Since all except 14% of these cases are classified as below 
normal, it will be convenient to also refer to them as the sub- 
normal group, in distinction from the following group of school 
cases, which may be referred to as the normal group, although 
not all in the first group are subnormal, nor are all the subnormal 
feeble-minded, and although not all in the second group are 
normal. 

Second, the form-board records of 699 boys and 730 girls, 
total 1429,"° who were specially examined in four public ele- 
mentary schools in Pittsburgh, Pa. (TablesI to XV). All the 
pupils except “about one hundred in the Bellefield school and 
about two hundred and fifty in the Holmes school” were given 
the test. The pupils who were not tested evidently represent an 
unselected group. They include the children who were absent 
while their classmates were being tested, and about half of the 
kindergarten children in the Holmes school. Only a selected 
number (115 pupils) of the brighter pupils in the Colfax school 
were tested. Among these cases, however, are included 18 
young children who were attending the School of Childhood of 
the University of Pittsburgh, and 13 young children examined 
in baby clinics. This entire group of children will be referred 
to indiscriminately as the school cases or normal children. We 
are justified in calling these children normal, because the selection 
yielded 75% of “average” or normal cases (538 each boys and 
girls, total 1076), and an approximately equal number (12%) 
of “dull” (go boys, 93 girls, total 183) and “bright” pupils (71 
boys, 99 girls, total 170). The total number of girls is only 
slightly in excess of the number of boys. 


25 The number of cases in the half-year classification is 1,480 (722 boys 
and 758 girls). 

26] am under obligations to Principals J. A. Hollinger, Margaret A. Frew 
and Laura V. Steel for courtesies extended in connection with the research. 
Miss M. Marguerite Apgar has rendered valuable secretarial service. 
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The selection of the “brighter” pupils from the Colfax school, 
and the classification of the pupils in the Bellefield and Holmes 
schools into “bright,” “average” and “dull’’ was made by the 
teachers and principals. They were asked to base their estimates 
on the pupils’ intellectual ability, pedagogical proficiency and 
age-grade classification. No claim is made that this classification 
of the pupils according to ability is absolutely accurate. It is 
probably about as accurate as the usual classifications made under 
similar conditions. It is of interest to note that while the per- 
centage of pupils classified as average in ability is almost the 
same in Bellefield (83.6% ) and Holmes (81%) schools, the per- 
centages of bright and dull are about equally divided in Belle- 
field (7.6% bright and 8.6% dull), while no pupils are recorded 
as bright in Holmes and 18% are recorded as dull. This may be 
due to the fact that a more rigid standard was followed in Holmes, 
or to the fact that the Bellefield pupils come from a higher social 
level. The 115 children reported as among the “brighter’’ pupils 
in the two Colfax schools constitute 16% of the entire attendance 
at the time of the testing—268 pupils in Number 1, which is 
situated in a poor quarter, largely populated by a foreign ele- 
ment, and 446 pupils in Number 5 (now Wightman), which is 
situated in one of the best residential sections in the city. 

It is probable that the distribution of ability among our cases 
from the Bellefield and Holmes schools, where the cases were 
unselected, would be typical of urban communities inhabited by 
skilled and unskilled laborers, tradesmen and professional people, 
and containing schools without segregated rooms for feeble- 
minded children. These schools were provided with “ungraded 
classes” designed for ie slow or retarded pupils, but not, 
theoretically, for feeble-minded. These ungraded pupils were 


included in the present survey. 

Some of these pupils had been clinically examined by me, in 
the clinic of the School of Education of the University of Pitts- 
burgh, and found to range from imbecilic to approximately nor- 
mal children. While no data are available as to what percentage 
of the “dull” pupils are feeble-minded, the number would consti- 
tute an insignificant ratio of the total number of cases examined. 
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All the School of Childhood children (9 boys and 9 girls) 
were rated as average by one of the assistants in the school, while 
all of the baby clinic cases (3 boys and 10 girls) were rated as 
bright on the basis of their records in the Perfect Baby Clinic 
and Perfect Baby College (conducted by Mrs. Frank De Garmo, 
the originator of the Better Baby contests), in which they were 
clinically examined by the writer in St. Louis in the fall of 1914. 
The writer was requested to make the final selection of the prize 
winners, hence the cases examined by him included only the 
candidates for highest honors. These candidates represented 
the cases which had survived after a process of elimination, based 
on psychological, medical, dental and anthropometric examina- 
tions, affecting 338 babies, and may, therefore, be regarded as 
a selection of superior merit. Only the records of the “babies” 
who succeeded in doing the test are tabulated in the tables. Many 
between one and two years of age failed to perform the test 
within the limits of time that could be allowed them. 

All the school cases were tested in vacant rooms or in the 
principal’s office of the school buildings, while the prize candi- 
dates were tested in quiet rooms connected with the baby clinic 
or baby college. In the testing of the school cases I was greatly 
assisted by Mrs. A. W. Field and Miss Eva Webb, the latter 
likewise rendering invaluable assistance in helping me with the 
computation of some of the records. 

Third, the form-board scores of institutional cases of epileptics 
previously clinically examined by the writer (308 cases: Page 
35).77 

Fourth, the form-board scores of other investigators (Table 
XLIX.) This includes 1588 normal children examined by 
Sylvester?® (‘‘no especially backward or peculiar children were 
included”) and 250 children examined by Goddard.”® Nothing 
is stated regarding the distribution of the mental ability of God- 
dard’s cases. Neither of these writers grouped the children 
according to sex. I am including these cases for two reasons; 


27 Experimental Studies of Mental Defectives, 62f, 73f, 96f, 97, 106. 
28 As before, 46, 53. 
29 As before. 
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first, in order to make the data readily accessible for comparative 
study—the results are therefore tabulated separately in Table 
XLIX—and, second, in order to afford a larger number of cases 
on which to base whole-year norms (3253 cases)—the averages 
are therefore merged in the final column of the table. Clinical 
workers who desire to use this form-board can choose between 
four different series of whole-year norms, besides the half-year 
norms which are given for boys and girls separately and com- 
bined in Table XLVIII. 

The method of testing the school and clinic cases was uni- 
formly as follows: The children, brought into the testing room 
one by one,®° occupied a standing position directly in front of the 
table containing the form-board. The side of the form-board 
containing the star was always nearest the child. The blocks 
were quickly removed from their recesses by the experimenter 
and thrown indiscriminately in a compact pile invariably near 
the edge of the form-board which was at the child’s right, the 
child meanwile watching the operation (and in some cases assist- 
ing in the removal).*! Then the child was told to replace the 
blocks in their proper recesses just as fast as he possibly could, 
using only one hand. The second time he was urged to replace 
the blocks faster, and the third time still faster. Invariably the 
children were stimulated to put forth their best efforts. The 
experimenter did not initially replace any of the blocks, thereby 
actually showing the child how to proceed. However, in the 
case of a few of the babies who made no attempt to grasp the 
blocks, the experimenter placed a block in the child’s hand and 
told him to place it in the right hole. Exactly the same method 


80 They were brought in one by one so that they might not be influenced by 
one another’s successes, failures, or peculiar modes of attack. One of the 
assistants, however, did not strictly adhere to this condition, sometimes per- 
mitting children to be sent to the room in groups of two or three, in order 
to expedite the passage of the children. 

31Jn my routine clinical examinations the child is invited to assist me in 
removing the blocks. Whipple places the blocks in a definite order on the 
table and requires the child to replace them in a prescribed order: Whipple, 
Guy Montrose. Manual of Mental and Physical Tests. Part I, 1914, p. 208. 
I have found various disadvantages and no very marked advantages in this 
standardized procedure. 


# 
4 
F 
+ 
H 
4 
3 
4 
i 
we. 
- 


PSYCHO-MOTOR NORMS FOR PRACTICAL DIAGNOSIS 13 


was earlier used in testing the epileptics except that the blocks 
were piled up near the middle of the side of the board farthest 
from the subject, so that the blocks would be equally accessible 
to the two hands—the method later adopted by Sylvester. This 
earlier method was abandoned because the subjects were obliged 
to reach farther for the blocks, and particularly because they 
were obliged to reach across the form-board, with the result that 
the arm would sometimes obscure the recesses, or the body would 
incline too far forward, or a short subject would find it difficult 
readily to reach the blocks. 

The record of the three trials included, first, the time required 
to replace the blocks, recorded in fifths of a second by means of 
a stop watch. The watch was started the moment the child’s 
hand touched the first block, and was stopped the moment the 
last block was in place. No “ready” or “start” or “go” signal 
was used, unless the child failed to start after the blocks had all 
been removed and he had been urged to do his best. Second, a 
complete record was made of every move made by the child’s 
hand in attempting to replace the blocks—a quantitative record 
of the number of movements made and a qualitative record of 
the errors committed. Each block and its corresponding hole 
were assigned a fixed number. Thus 1 was the Maltese cross, 
2 the triangle, 3 the half moon, 4 the disc, 5 the oblong, etc. In 
order to economize space on the record sheet the following 
method of recording the results in one or two horizontal lines 
has been found very satisfactory. When the block is properly 
placed the first time the number of the block is recorded followed 
by a period. Thus 5. 2. 4. indicate that blocks 5, 2 and 4 were 
placed directly in holes 5, 2 and 4. A dash (—) shows that the 
block indicated by the figure preceding the first dash was placed 
in the recess indicated by the figure following the dash. Thus 
6—7—6. 10—4—9—10—5—10. show that block 6 was placed 
wrongly in recess 7 and then properly in recess 6. Block 10 was 
first placed in recess 4, then 9, then 10, then 5, and finally prop- 
erly in 10. A number followed by a dash and cipher (0) indi- 
cates that the block was grasped, then perhaps rapidly moved over 
the board without being placed in any hole, and then discarded. 
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An X indicates that the block was left on top of a recess but not 
fitted in. Thus 5—7X 6—6X show that block 5 was left on top 
of recess 7. Block 6 was left on top of recess 6. A line drawn 
vertically through a numeral indicates that the corresponding 
block was removed from the position in which it was previously 
placed but was not placed in any recess. The following is a 
typical record 10. 8—1—8. 5. 7—-2—6—7—6—7. 3. 5. 9—0O. 4. 
g. I. 2. Interpreted: 10 properly placed at once; 8 placed in 1, 
then in 8; 5 correctly placed; 7 placed in 2, then in 6, then in 7, 
then in 6, then in 7; 3 correct; 5 correct; 9 grasped but not 
placed in any hole; 4 properly placed; 9 correct; I correct; and 
2 correct. 

No attempt will be made in this monograph to analyze, quanti- 
tatively or qualitatively, the procedure used in replacing the 
blocks, although complete data are available for such analysis. 
My results, however, agree, in the main with Sylvester’s findings. 

The original tables, based on the averages of all the records 
of the reaction rates, are reproduced in complete form in Chapter 
VII, partly because it is here impracticable to detail all facts con- 
tained in the tables, and partly because investigators are con- 
stantly hampered in their attempts to utilize previous studies for 
comparative purposes because of the inadequacy of the data sup- 
plied. Thus it will be possible for subsequent workers to com- 
pare in detail their results with mine,®* to retreat my data 
mathematically by different statistical methods, and to average 
my results with their own, so that eventually we may obtain a 
set of form-board norms based on many thousands of cases. 


Explanation of terms and abbreviations 


B.-S., indicates Binet-Simon. The B.-S. ages are always given 
in Roman figures. 

The three successive replacements of the blocks in the form- 
board are referred to as the I, II and III trials.. The Sh. col- 


82 Although the original tables appear in complete form, 29 tables derived 
from a retabulation of the original data do not appear here at all, but only 
the general averages or the generalized results. To have included all the 
derivative tables would have unduly increased the length of the book. 
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umns in the tables contain only the averages of the subject’s 
shortest records, the best records in the three trials. These 
averages are referred to as the shortest (or Sh.) record or score. 

The word subnormal will be used in the generic sense to in- 
clude all cases classified as below normal: the retarded, back- 
ward, seriously backward, border-line, and feeble-minded. The 
expression mentally deficient is objectionable because some 
writers use it as synonymous with subnormal, in the sense above 
defined, while others use it as equivalent to feeble-mindedness. 
It seems best to use this word in the generic sense, as there are 
various degrees of mental deficiency which do not amount to 
actual feeble-mindedness. 

Sec., indicates second or seconds. 
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CHAPTER II 


THE INCREASE OF PSYCHO-MOTOR CAPACITY > 
WITH CHRONOLOGICAL AND MENTAL AGE. 


Normal children (school cases), classified according to chrono- 
logical age by half-year steps 


We shall consider the differences between the half-yearly 
averages for the boys and girls separately and combined. The 
analysis will likewise cover the results separately for the bright, 
average, and dull groups, in the first, second, third and shortest 
trials. The tables (1 to XV) are somewhat incomplete in ages 
4, 16 and 17, but still furnish data for 152 separate comparisons. 
The differences in these tables will be computed only between 
the lower and higher half-years of the same age classification : 
1. e., between 4 and 4% years, between 5 and 5% years, etc. On 
the other hand, the differences in Table XLVIII will be computed 
between each successive half-year designation, thus: between 
4 and 4%, between 4% and 5, between 5 and 5%, between 
5% and 6, etc. In this table no account is taken of the difference 
in the intelligence of the pupils, and the results represent only 
the averages of the best records (Sh.) of the three trials. 

That it is feasible to establish half-yearly form-board norms 
admits of little doubt. It is found that, taking the gross results 
for all ages and classifications in Tables I to XV, there is an 
improvement from half-year to half-year in 108 instances 
(71%), a loss in 41 instances (27% ), while the results were the 
same in three instances (2%). The gross gains for all the ages 
and classifications amount to 210.1 seconds while the gross losses 
amount to 94.7 sec., a net gain of 115.4 sec., or an average gain 
per half-year of .75 sec. That there should be any losses at all 
is undoubtedly due to the fact that, although the tables are based 
on 1,480 cases, only a few cases are included in some of the minor 
groupings. Therefore one or two exceptional cases may readily 
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disturb the normal progression. With a large number of cases 
there would probably be no exceptions to the rule. 

In Table XLVIII (final half-year table), the boys’ averages 
show 21 gains and 5 losses, the girls’ averages 17 gains, 8 losses 
and 1 equal and the averages for both sexes 20 gains and 5 
losses. Here the average amount of gain from half-year to 
half-year (subtracting the gross losses from the gross gains 
and dividing by the number of counts) amounts to .g1 sec. for 
the boys (age 16'°-17° missing), 1.0 sec. for the girls (age 
16*-16° missing), and 1.0 sec. for the averages for the boys and 
girls (exclusive of ages 16% to 17%). If we exclude the large 
difference between ages 4 and 4% (8.9 sec.), which is entirely 
exceptional, the average gain per half-year amounts to .70 sec. 

For the lower ages, 41% to 10 inclusive, the average gain per 

year, 1.03 sec., is more than three times as large as the average 
gain for the higher ages, 1014 to 16, .33 sec., both sexes com- 
bined. Evidently the half-year differences below 4%, were data 
available, would be proportionately larger than the differences 
for the ages between 4% and 10, as is indeed suggested by the 
large gain between 4 and 4%. 
- The improvement with each ascending half-year is greatest 
for the average pupils and least for the dull. This may be 
shown, first, by the percentages of gains, losses and equal scores 
for the bright, average and dull pupils, which are as follows 
(the per cents are the averages of the per cents in the first, sec- 
ond, third and shortest trials) : 


Per cent of gains Per cent of losses Per cent of equal scores 


Bright : 65 30 
Average: 89 8 2 
Dull: 54 45 


The results are the same if the comparison is limited to the 
gains and losses in the column containing the shortest scores: 


Per cent of gains’ Per cent of losses 
Bright: 69 30 
Average: 7 
Dull: 54 45 


tiie ~ 
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It may be shown, second, by the average gains in seconds for 
each half-year made by the bright, average and dull pupils, which 
are as follows (these are the averages for all the trials, I to Sh.) : 


Bright Average Dull 
62 1.31 


The average pupils gain with each successive half-year more 
than twice as much as the bright pupils and about eight times 
as much as the dull ones. It is quite evident that it is funda- 
mentally important to know when prosecuting investigations for 
the purpose of establishing norms whether the children tested 
are bright, average, or retarded, a consideration previously urged 
in criticism of Smedley’s anthropometric norms.* 

Why do the dull pupils show so little improvement with each 
ascending age? Is it because they mature earlier, as suggested 
by Bolton,* and having become prematurely old, they naturally 
improve less with increasing chronological age? If this 
hypothesis were true, we should expect the dull pupils to do rela- 
tively better in the early years than do the bright or average 
children. But there is no conclusive evidence that this is the 
case. The average gain per half-year (based on the Sh. scores) 
for the dull for the years 5 to 9% amounts to .18 sec., and for 
the years 12 to 15%, .20 sec., which shows a smaller gain in the 
lower than in the higher years. The corresponding figures for 
the average pupils is I sec. and .44 sec., and for the bright 
—.22 sec. (loss) and .84 sec. It is clear that the improvement 
was greater in the lower ages than in the upper ages for the 
average pupils only. The percentages of ages in which there 
were gains in the lower group were, respectively, 60, 80 and 40 
for the dull, average and bright pupils; while the corresponding 
per cents for the upper group were 40, 100 and 80. The dull 
gained more frequently in the lower group of ages, and the 
bright and average in the upper group. 

A second supposition is that the dull manifest their dullness 
early and fail to outgrow it. I believe this is the correct explana- 


1The Mental Health of the School Child, 1914, p. 108. 


2 Bolton, T. L. The Relation of Motor Power to Intelligence. American 
Journal of Psychology, XIV, 1903, p. 615f. 
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tion. It is, theoretically, improbable that young dull children 
(except such types as the cretins, or mongols) are prematurely 
old or senile in bodily development, as determined by the creteria 
of anatomical and physiological age. At any rate, this hypothesis 
must be verified by objective studies before it can be accepted 
as a fact. On the other hand, statistical investigations of re- 
tarded children have shown that many of them progress at a 
retarded rate throughout their entire school course.* Allowing 
for occasional exceptions, we may say that pupils who are gen- 
uinely or inherently retarded during the early years of childhood 
will be retarded during the middle and later years of childhood, 
and, by a parity of reasoning, during adulthood. 

This conclusion is of prime importance to the geneticist. It 
suggests that the hereditary capital bequeathed to each individual 
from ancestral strains cannot be radically altered by environ- 
mental forces. Nature is more potent than nurture in determin- 
ing the limits to an individual’s capacity. I am, of course, 
speaking of potentials, or of inherent capacity, in contradistinc- 
tion to acquisition or attainment. Of course, how a person 
actually invests his inherited capital, and what he accomplishes 
with it, depends upon environmental factors. But no amount 
of training can overcome defects in the original endowment. 

The improvement with each succeeding half-year is clearly 
greatest during the second trial. This is shown both by the 
average per cents of gains, losses and equal scores and by the 
average amount of improvement in seconds in each of the trials. 
The following per cents represent the combined averages for the 
bright, average and dull pupils for all ages: 


3 Wallin, as before, p. 118; see references to Gayler and J. Since the above 
was written I find the following corroborative evidence from an analysis of 
the B. -S. records of normal and mentally defective children: “The mental 
excess of normal children is, on the average, 2 months’ defect, and it in- 
creases by about a month per year of life. But the mental defect of the 
mentally defective children is, on the average, 3 years, and they lose about 
5 months per year”’—Pearson, Karl. On the Graduated Character of Mental 
Defect and on the Need for Standardizing Judgments as to the Grade of 
Social Inefficiency which shall Involve Segregation. Questions of the Day 
and of the Fray, 1914, IX, 44. 
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Per cent of gains Per cent of losses Per cent of equal scores: 


I trial: 63. 33.3 2.6 
IT trial: 72. 27. O. 
IIT trial: 70. 26. 2.6 
Sh. scores: 71.6 27.3 oO. 


The average gain in seconds with each half year is as follows: 
for each trial: I, .35; II, 1.37; Ill, .86; Sh. .81. The age im- 
provement is about 4 times as large in the second trial as in the 
first, over one and a half times as large in the second as in the 


third trial, while it is about the same for the third trial and the 


shortest scores. 

The fact that the increase with age is greatest during the sec- 
ond trial may appear to possess merely academic or theoretical 
interest, but it is of great practical moment. It means that we 
cannot adequately bring out age differences in quantitative 
psycho-motor tests (or at least in this test) by merely giving 
children one test. Differences of capacity between children of 
different ages come out more clearly after the first trial. Here 
the age difference is larger during the second than during the 
third trial and, presumably, it is also larger during the third 
than during the fourth trial. How far the difference would con- 
tinue beyond the third trial needs to be experimentally de- 
termined. 


Normal children (school cases), classified according to chrono- 
logical age by whole-year steps. 


The average difference between the averages for each suc- 
cessive whole-year for ages 4 to 17, inclusive, in Table XLIX 
which contains the averages of the shortest records only, amounts 
to 1.4 sec. for the boys, 1.3 sec. for the girls and 1.4 sec. for both 
sexes. There is a decrease in time in each successive age with 
one exception for the boys (ages 12 and 13 being equal), one for 
both sexes (a loss of .1 sec. in age 13), and two for the girls 
(ages 12 and 13 equal, and a loss of .2 sec. in age 15). The 
greatest amount of improvement between any two ages is 3.2 
sec. for the boys (between 4 and 5) and 3.4 sec. for the girls. 
(between 5 and 6) and 3.3 sec. for both sexes (between 5 and 6). 

The ages in which the gain is the smallest is 10 (.5 sec.), 12 
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(.4 sec.) and 13 (equal) for the boys, and g (.9 sec.), 13 (loss 
of .I sec.), 15 (.2 sec.) and 16 (.5 sec.) for the girls. 

The gross amount of loss compared with the gross amount 
of gain from year to year is entirely negligible. For the boys 
there is no loss while the total gain for all ages amounts to 18.5 
sec.; for the girls the total loss is .2 sec. compared with a total 
gain of 18.0 sec.; and for both sexes the total loss is .1 sec. com- 
pared with a total gain of 18.3 sec. With a larger number of 
cases in some of the ages the gain would very probably have 
been consistent from age to age. 

The gain is very much larger for the younger years, amount- 
ing for the lower ages (4 to 10, inclusive) to 2.2 sec. per year 
for the boys, 2.4 sec. for the girls and 2.3 sec. for both sexes, 
as compared with .56 sec. for the boys, .50 sec. for the girls, and 
.51 sec. for both sexes for the higher ages (11 to 17, inclusive). 
It is somewhat less than one-fourth as large in the higher ages 
as in the lower. 

The amount of gain does not decrease regularly from age to 
age, as is seen from the following gains in seconds for each suc- 
cessive age from 4 to 17 for both sexes ( - signifies a loss in- 
stead of a gain) : 3.0, 3.3, 2.8, 2.8, .9, 1.2, I.1, .9, -.I, .9, .2, .5 and 
.7._ The largest gain for both sexes in any one year after age II 
amounts to .9 sec. (ages 12 and 14). 

Instead of using the figures in Table XLIX (the shortest 
scores ) as the index of yearly improvement, we may combine the 
averages of I, II, III and the Sh. scores for both sexes in each 
age in Tables | to XV. The first line in the following tabulation 
gives the general averages for each age (averages of I to Sh.), 
and the second line the improvement in seconds from age to age: 


Time, sec.: 34.9 30.8 25.3 21.9 18.4 17.1 15.7 14.7 13.5 13.6 12.7 12.4 12.3 109 


It is seen that there is an improvement from age to age, with 
only one negligible exception. The total amount of gain amounts 
to 24.1 sec., and the total loss to .1 sec. The average amount of 
improvement per year amounts to 1.9 sec. For the lower ages 
(4 to 10) it is 3.2 sec., and for the higher ages about one-fifth 
as much (.69 sec.). 
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The results from comparing the combined averages (I to Sh.) 
agree with those based on the averages for the shortest scores 
only, but the improvement in the former case is greater and more 
uniform. That the improvement does not diminish regularly 
from age to age may be due to the limited number of cases in 
some ages (limited, that is, in the sense that there are not several 
hundred in each age). 

While the improvement in the higher ages is not large, it is 
positive in all ages, except age 13. Since it has been seen that 
the abler children do better than the less able, and since the 
children in ages 15, 16 and 17 were pedagogically retarded and 
also presumably somewhat mentally retarded (the number 
actually classified as dull is given on p. 31), it would follow that 
had there been more average and bright and less dull children 
in these ages the improvement would have been larger. At any 
rate, the tests furnish little warrant for the assumption that 
psycho-motor capacity, as measured by this form-board, attains 
its complete development at age 12, or even at age 14, for the 
reaction rate grows shorter up to and including our highest age, 
namely, 17. The age beyond which no improvement will occur 
in this test has not yet been experimentally determined. 

I would suggest the thought, however, that it may be advisable 
to establish bi-yearly norms for this test after age 12. Our re- 
sults show that a common norm is practicable for ages 12 and 
13 (which give the same results), 14 and 15 (a negligible differ- 
ence between the averages for the two sexes), and 16 and 17 
(the increased difference here may be of no import—because 
of the few cases included). 

Just as we would urge the advisability of establishing bi- 
yearly norms for the adolescent years, our results show the 
necessity and practicability of establishing semi-yearly norms for 
the lower ages and yearly norms for the middle ages. An 
analysis of the half-yearly and yearly data indicates that it is 
feasible to establish semi-yearly form-board norms up to about 
age 8, yearly norms from 8 to about 12, and bi-yearly norms 
from 12 to 17 or beyond. 

The probability is very high that it is possible and desirable 
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to construct norms for any other kind of motor performance 
or any other kind of mental trait in accordance with the above 
scheme of graded units, although the boundaries of the different 
units may not precisely correspond with the above divisions. 
Various tests conducted at baby clinics indicate that the steps 
can be made still smaller during the first year or two of life. 
My present impression is that age-scales which include a large 
variety of tests constructed in accordance with the above prin- 
ciple are of more value to the practical clinician than the rating 
of individuals on the basis of the accumulation of points (Huey’s 
proposal ). 

It should be emphasized, however, that in order to construct 
maximally satisfactory graded scales, it is essential to administer 
the same tests under precisely the same conditions to normal 
children ranging in years from those who are so young or im- 
mature that they can barely perform the test in question and 
extending to children so old or mature that they fail to show 
any improvement. When data have been thus gathered we shall 
be able to construct semi-yearly, yearly and bi-yearly norms, or 
norms for any other steps that may be found desirable. If these 
norms are based on a sufficiently large number of normal chil- 
dren, and if a sufficiently large number of norms are collected 
into a developmental scale (so as to test “all the fundamental 
mental traits’) the practical clinicist will have at his command 
an instrument for measuring human capacity which may lay 
claim to accuracy and practicability, and which can be adminis- 
tered without the aid of complicated mathematical formulas or 
the need of extended mathematical calculations. Such mechan- 
ical scales will come as near to automatically diagnosing cases 
for an examiner who through preference or need would base 
mental diagnoses largely on tests, as any mechanical devises ever 
will. Certainly less diagnostic errors would be made by the 
judicious clinical use of such a scale than by simply computing 
the per cent of efficiency shown by a given subject in a few tests 
compared with the efficiency shown by a group of normal children 

4The employment for purposes of practical diagnosis of the “intelligence 


quotient,” the absolute years of retardation and the XIl-year standard of 
feeblemindedness is discussed in Problems of Subnormality. 
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of various ages in the same tests,” when the tests are given as 
group tests. 

Since the above was written Yerkes® has worked out a very 
suggestive point scale of 20 tests and has clearly pointed out 
some of its advantages over the Binet-Simon plan of grading. 
One of the chief advantages of this scale is that it permits of 
the granting of partial or graduated credits for partial answers. 
The use of partial credits has been authorized in connection with 
the Binet scale, but in practice the examinees have usually been 
rated on the “all or none” principle. It is evident, however, that 
according to the graduated scheme of accrediting proposed above, 
an individual would be given a mental age rating for each trait 
according to his quantitative or qualitative efficiency in the per- 
formance in question as determined by standard age-scores, 
established for each chronological age or fractional unit thereof. 
The accumulation of many such age-scores by a legitimate system 
of accrediting would represent the average intelligence age or 
mental age of the individual. 

One of the patent advantages of the Binet method is the 
formulation of the result in terms which can be easily compre- 
hended by the average person, and which have considerable 
significance, namely in terms of mental age (or the equivalent 
normal chronological age). While this method also has its 
disadvantages, I am not certain that the disadvantages can be 
overcome by the point scale method of rating. It would be diffi- 
cult to use the pooled sum from the accumulation of points for 
diagnostic purposes during the period of mental growth without 
translating them into terms of normal chronological age, or suc- 
cessive developmental units. Seventy-five in the point scale would 
mean something entirely different for a five-year old than for 

5 We may be justified in concluding that two-thirds of a given group of 
individuals are subnormal because they function only two-thirds as well as 
a more intelligent group of the same age. But this does not justify the 
further inference that these two-thirds are therefore feeble-minded. Group 
tests cannot be used for the purpose of identifying feeble-minded individuals. 

6 Yerkes, Bridges and Hardwick. A Point Scale for Measuring Mental 
Ability, 1915. It is interesting to note that the authors have wisely refrained 


from laying down arbitrary points or standards by means of which to diag- 
nose feeble-mindedness. 
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a ten-year old. For adults it might have approximately the same 
significance, due allowance being made for such factors as Dr. 
Yerkes has specified. Nor do I see that this difficulty would be 
surmounted by the use of the three scales proposed more recently 
by Professor Yerkes to cover successive four year periods of 
development from o to 16, for, if I am correct, the pooled sum 
for each scale would still have different meanings for the children 
of the different ages or stages of development included in each 
scale. A scale of intelligence for school use must aid the ex- 
aminer in distinguishing between the children who should be 
assigned to special schools for the feeble-minded and those who 
should be assigned to ungraded classes for the borderline, back- 
ward or merely retarded. In order to serve this purpose the 
scale must supply norms for each age or stage of development 
from the age of school entrance to at least the adolescent years. 

It would, of course, be possible to test children of different 
stages or ages of development and establish a pooled norm for 
each stage of development, and then state the results for any 
child examined in terms of the per cent of the normal result for 
his age. In such a case we should have to determine indepen- 
dently (1) the exact significance of any given percentage of 
normal functioning, say 60%, and (2) whether 60% of normal 
capacity at, e. g., age four would have the same significance for 
diagnostic purposes as 60% capacity at age 12, 16 or 20 which 
I am inclined to doubt, from my experience with the intelligence 
quotient. 

Haines has shown, however, that the point scale gives more 
accurate results “from nine years onward,” than the Binet scale.* 


Subnormal children (clinic cases), classified according to B.-S. 
Age. 

The differences have been computed between the averages of 
the shortest scores (Sh.) for each successive B.-S. age, thus: 
between III and IV, IV and V, V and VI, etc. The average of 
all the differences between the averages of each successive B.-S. 


7 Haines, Thomas H. Mental Examination of Juvenile Delinquents. Ohio 
Board of Administration, Publication No. 7, December, 1915. 


| 

, 

. 


26 J. E. WALLACE WALLIN 


age for ages III to XIII, inclusive, amounts to 3.3 sec. for the 
boys, 4.2 sec. for the girls, and 3.5 sec. for the combined averages 
of the two sexes. The average improvement from mental age 
to mental age is somewhat less than three times as great for the 
boys and over three times as great for the girls as the correspond- 
ing improvement from chronological to chronological age (whole 
years) for the school cases. Every ascending B.-S. age shows 
a gain with one exception among the girls, which is negligible, 
as the exception is based upon the record of only one case. The 
greatest amount of improvement in any one age is 16.3 sec. for 
the boys (between ages V and VI) and 15.6 for the girls (be- 
tween ages IV and V) ,while the smallest improvement for the 
boys is .1 sec. (between ages XI and XII), the girls registering 
a loss of 3.4 sec. in age XIII. This figure also represents the 
girls’ total loss, as compared with a total gain of 45.4 sec. 

The improvement is emphatically larger in the lower B.-S. 
ages (III to VIII), averaging for each age 5.2 sec. for the boys, 
7.8 sec. for the girls, and 5.6 sec. for both sexes, as compared 
with 1.5 sec. for the boys, .5 sec. for the girls and 1.4 sec. for 
both sexes for the upper B.-S. ages (VIII to XIII). The differ- 
ence between the lower and higher B.-S. ages is about the same 
as the difference between the lower and higher chronological 
ages for the school cases. 

The improvement, however, does not decrease regularly from 
age to age, as may be seen from the following figures which 
show the gain (that is, the decrease in seconds) for each suc- 
cessive year from III to XIII for both sexes: 1.6, 6.6, 11.8, 5.4, 
3.0, 3.0, 1.8, 1.2, .7, and .3. The irregularity is similar to the 
irregular improvement found among the school cases. 


Subnormal children (clinic cases), classified according to 
chronological age. 


The differences between the averages for the shortest scores 
(Sh.) for each successive chronological age were computed in 
the same manner as for the B.-S. ages (p. 25). The average 
improvement per year, for ages 4 to 16,8 amounts to 2 sec. for 


8 Ages above 17 are omitted as the data are incomplete for the girls. 
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the boys, 2.9 sec. for the girls and 2.4 sec. for the two sexes. It 
is clear that the average improvement with each ascending 
chronological age, whether for the school or clinic cases, is con- 
siderably smaller than the improvement with each ascending 
B.-S. age. The chronological improvement for the clinic cases, 
however, is larger than for the school cases, so that a part of 
the large improvement with rising B.-S. age is probably to be 
ascribed to the peculiarities of the clinic group. 

As with the school cases, not every chronological age shows 
improvement over the preceding age. There are 3 exceptions 
among the boys (losses in ages II, 15 and 16), 4 among the 
girls (losses in ages 6, 7, 10 and 15) and 3 among both sexes 
(losses in ages II, 15 and 16). 

The greatest improvement in any one age is 10.4 sec. for the 
boys (age 6), 28.7 sec. for the girls (age 5), while the greatest 
loss is 5.3 sec. for the boys (age 16) and 4.5 sec. for the girls 
(age 6). The greatest improvement in any one age after age 9 
is 2.7 sec. for the boys (age 14), 3.8 sec. for the girls (age 16) 
and 2.6 sec. for both sexes (age 14). 

The yearly improvement is decidedly larger in the lower 
chronological ages (4 to 10) than in the higher ages (10 to 16) 
as shown by the following amounts of improvement in seconds. 


Boys Girls Both Sexes 
In lower ages: se. 4.4 4.6 
In upper ages: -.4° 1.6 3 


The difference is larger than the corresponding difference in the 
B.-S. classification, except for the girls. 

That the gain does not decrease regularly from year to year, 
is shown by the following figures, which give in seconds the 
amount of improvement with each ascending age from 4 to 16 
for both sexes ( - indicates loss instead of gain): 7.1, 9.2, 2.5, 


3.4, 5.5, .4, --6, 1.9, 1.4, 2.6, -1.8, and -1.9. 


9A loss instead of gain. 
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General Results and Conclusions 


1. Psycho-motor capacity, as measured by this test, is a func- 
tion of mental maturity,’® in that it increases with increasing 
chronological age. This has been shown both for the normal and 
the subnormal children. The degree of improvement with in- 
creasing chronological age for normal children may be seen at 
a glance by consulting Graphs I and II, pp. 29 and 30. (The 
curves in each graph are based on the fastest record in the three 
trials. The half-yearly norms are constructed according to the 
scheme given on p. 4.) There are, of course, individual excep- 
tions, and a few exceptions even among the averages, but it is 
probable that the latter would not have occurred had a larger 
number of cases been included in each subdivision. The average 
amount of yearly improvement for both sexes amounted to 1.4 
sec. for the normal children (school cases) and 2.7 sec. for the 
subnormal cases. There were, however, more exceptions among 
the subnormal cases, although the yearly gain was about twice 
as large. This may be partly due to the fewer number of sub- 
normal cases considered and to the greater variability (as indeed 
we shall see later) in the capacities of the subnormal cases when 
chronologically classified. Nevertheless, it is unexpected to find 
that subnormals, who are supposed to reach their maximal level 
early and then remain stationary, gain relatively more than the 
normals with ascending chronological age. However, this rela- 
tively greater gain, as will be seen presently, is in the younger 
ages, so that the older subnormal children do prove to be more 
alike than do the younger subnormal children, relatively to the 


10] do not wish to imply that psycho-motor capacity is not also a function 
of physiological maturity, in this test particularly during the early years. 
Nor do I wish to suggest that mental and physiological maturity are unre- 
lated variables. Both are functions of increasing chronological age, and 
are determined primarily perhaps by the inner growth impulse, but also to 
some extent by the factor of experience. The growth impulse necessarily is 
affected by the individual’s experiences; it is furthered or hindered by these 
experiences. It would not be possible to conceive of the process of psycho- 
physical maturation as being entirely independent of, or unaffected by, ex- 
perience. This could only be the case where the individual failed to have 
any experience. Such an individual would be dead, and would suffer disso- 
lution instead of maturation. 
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degree of likeness existing between older normal children as com- 
pared with younger normal children. 


2. Psycho-motor capacity likewise increases with mental age. 
This has been shown for the subnormal cases. 


The increase, 
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GRAPH II 
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amounting to an average of 3.5 sec. per B.-S. age, was much 
larger than the average increase for each chronological age for 
either the normal or the subnormal cases. It is important to 
determine how great the difference is between the chronological 
and mental ages for such a group of normal cases as we have 
tested, when grouped according to chronological and mental 
ages. 

3. When normal children are classified by half-year steps, 
there is, again, improvement from group to group, although there 
are more exceptions than in the whole year classification, par- 


Sg 

4 
3 

3 . 
: 
. 
r4 
te 
Se 
ee 
Se 
al te 
Se 
ee 
~ 
2 
"4 
J 
ee 
2 

2 

. 

bd 

> 

$ 

i 

; 

{ 
j 


PSYCHO-MOTOR NORMS FOR PRACTICAL DIAGNOSIS _ 31 


ticularly in the upper ages. Here, too, the exceptions among the 
averages would probably have disappeared if a much larger num- 
ber of cases had been included in each subdivision. The average 
half-yearly improvement for all ages, however, amounts to .70 
sec., a not inconsiderate amount. 

4. The improvement from age-designation to age-designation 
is emphatically larger for the group of younger (or lower) ages 
than for the group of older (or upper) ages for both the normal 
and the subnormal children. In other words, the difference is 
very much larger between successive chronological years or half- 
years during early childhood than during later childhood, or 
between successive mental ages in the lower group than in the 
upper group of mental ages. Based on the averages for the two 
sexes, the improvement in the lower half-years is more than 
twice as large as for the upper half-years (normal children), 
while the improvement for the lower whole-years is 4% times 
as large as for the upper whole-years for the normal children, 
and about 12 times as large for the subnormal children. The 
average yearly improvement for the lower B.-S. ages is four 
times as great as for the upper B.-S. ages for the subnormal 
cases. See Graphs I and II. 

5. The amount of improvement from year to year fails to 
diminish with absolute regularity either among the school cases or 
among the clinic cases whether classified according to chrono- 
logical or mental age. However, had many hundreds or thou- 
sands of cases been included in each age-designation it is probable 
that the improvement would have decreased with great regularity 
from age to age. 

Incidentally, it is worth emphasizing that our results fail to 
show an actual loss of capacity at age 13, although there is no 
gain for either the boys or the girls at this age. The curve 
appears to be temporarily arrested at age 13 for both sexes. 

6. The results show that there is an increase in psycho-motor 
capacity up to the highest age tested, namely 17. The increase 
is not very significant in the upper ages, but this may be due to 
the fact that the older pupils tested were over-age for their 
grades and therefore presumably retarded. Actually 24% of 
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the pupils from 14 to 17 were reported as dull, 69% as average 
and only 6% as bright. That is, the per cent classified as dull 
is 12% in excess of the per cent so classified for all the ages, 
while the per cent is 6% less for both the average and the bright. 
Had there been a larger percentage of average and bright pupils 
from 14 to 17 the improvement would very probably have been 
larger. However, it is evident from our data that there is no 
experimental warrant for the statement that there is no improve- 
ment in the form-board type of psycho-motor capacity after the 
age of 12 (or 14), unless, indeed, we are willing to regard a 
gain of 2.2 sec. from 12 to 17 as insignificant (based on the Sh. 
scores, or 2.6 sec. based on the averages of all trials). 

7. The evidence shows that psycho-motor age scales, based 
on form-boards such as this, should not be divided into uniform 
whole-age steps. Whole-year steps are too crude at the lower 
end of the scale and too fine at the upper end. Semi-yearly 
norms are feasible and necessary up to about the age of 8; from 
about 8 to 12 yearly norms are adequate; from 12 to 17 it seems 
sufficient to arrange the scores into bi-yearly norms; and beyond 
seventeen it may be desirable to use tri-yearly norms, but there 
is aS yet no experimental data available to enable us definitely to 
settle this point. 

8. The improvement with ascending age appears most clearly 
during the second trial, it is more apparent during the third trial 
than during the first, and likewise more apparent in the averages 
for the Sh. scores than in the first trial. Thus the average half- 
yearly improvement in seconds of time is about 4 times as large 
in the second as in the first trial, about 214 times as large in the 
third as in the first, and about 2% times as large for the Sh. 
averages as for the averages for the first trial. Since the differ- 
ence between each successive step is larger in the second and 
third trials than in the first trial (7. e., since it increases with 
repetition), it is apparent that, adequately to measure age differ- 
ences between children, it is desirable to give the same tests more 
than once. The fact that the differences become larger after the 
first trial, would seem to indicate that pupils profit more from 
repetition in this test as they grow older and, by inference, as 
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they grow more intelligent. But in Chapters III and V we shall 
see that normal and intelligent pupils improve relatively less from 
repetition on their initial records than dull or subnormal children. 

g. The improvement with increasing chronological age is 
greatest for the average and bright pupils and least for the dull. 
Based on the shortest scores in the half-year tables, the gains are 
over 134 times as frequent for the average as for the dull and 
somewhat less than 11% times as frequent for the bright as for 
the dull. In seconds of time the dull pupils gain only about % 
as much as the average, and the bright less than one-half as much 
as the average. This shows that the more intelligent profit rela- 
tively more than the dull as they grow older. Dull pupils develop 
at a retarded pace, while the abler pupils develop at an accelerated 
pace. 

10. The chronological age-norms for our normal children 
(school cases) are almost invariably higher (that is, the reaction 
rates are faster) than the norms furnished by other investigators. 
This is seen very clearly from a cursory inspection of the curves 
in Graph I. It is shown in detail in the tabulation on page 34 
in which seven different sets of age norms are compared with 
our own normal chronological age standards. The figures in 
the D. (difference) columns represent the differences between 
our normal age scores and the scores in the corresponding ages 
in the seven other sets of norms which are tabulated. When the 
scores are given for B.-S. ages, they are compared with our 
norms in the corresponding chronological ages. The final aver- 
ages at the bottom of the table are for ages 4 to 12, inclusive 
(except in the third set where there is no score in age 4). Other 
ages are not included because of lack of comparative data in all 
the sets. 

There is only one instance in which our reaction rates are 
slower (in the fifth set the feeble-minded are faster by .4 sec. 
in age 12), and one instance in which they are equal (in the sec- 
ond set the normal children are equal to ours in age 14). In all 
the other instances our reaction rates are faster than those sup- 
plied by the other investigators. The average difference when 
compared with Sylvester’s normal cases amounts to 5.6 sec. for 
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ages 4 to 12 (i. e., the average of all the average differences), 
and 4.4 sec. when compared with Goddard’s cases, tabulated ac- 
cording to chronological age for ages 5 to 12. The average 
difference is somewhat less, 4.6 sec., for Sylvester's cases when 
ages 13 and 14 are included in the comparison. When our re- 
sults are compared with Goddard’s normal cases classified accord- 
ing to B.-S. age’! the average difference reaches 4 sec. There 
is thus a very significant difference between our norms and those 
of Sylvester and Goddard for normal children, to which we shall 
recur presently. 

The average difference is considerably larger for the lower 
ages than for the higher ages. For ages 4 to 7 it amounts to 
9.5 sec. compared with Sylvester’s cases and 5.4 compared with 
Goddard’s cases classified according to B.-S. age; and for ages 


Differences between the author's form-board norms for normal children and 
the norms supplied by other investigators or by other types of subjects. 
2 


I 3 4 
Wallin’s norms  Sylvester’s (soddard’s Goddard’s normal 
used as stand- normal cases normal cases cases, ar. ac. to 
ards of com- ar. ac. to ar. ac. to B.-S age? 
parison, based chron. chron, 

on normal chron. age! age! 
age 

Age Age D. D. No. Age D. 

scores scores 

2 

3 

4 28.4 17.6 7 33.8 5.4 

5 25.4 12.2 4.1 7 30.3 4.9 

6 22.1 4.4 5.4 13 27.5 5.4 

7 19.3 4.0 5.2 47 25.4 6.1 
Ave. 4-7 9.5 5.4 

8 16.5 4.1 5.3 43 20.7 4.2 

5.08 

9 15.6 3.0 3.7 46 19.2 3.6 
10 14.4 2.3 3.8 69 166 2.2 
II 13.4 1.5 4.2 25 I5.9 2.5 
12 12.4 1.4 3.5 14 14.3 1.9 
Ave. 9-12 2.0 3.8 2.5 
13 12.5 I 

14 11.6 Ke) 

15 11.4 

16 10.9 
10.2 

ve. 4-12 5. 4.47 fe) 
Total No. 271 


111t should be explained that Goddard classifies his cases according to 
“mental age,” but he does not state whether his mental ages were determined 


by,the B.-S. tests, and if so whether by the 1908 or 1911 revisions. I assume 
that his mental ages were determined by the B.-S. scale. 
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5 6 7 
Goddard’s f.m. Wallin’s sub- Wallin’s sub- Wallin’s Epileptics, 
cases, ar. ac. normal (mostly normal (mostly fm.) ar. ac. to B.-S. 


to B.-S. age? _f.m.) cases,ar. cases, ar. ac. to 
ac. to chron.age*® B.-S. age* 
No. Age D. Age D. Age D. No. Age D. 
scores scores scores scores 
6 84.1 
50.0 49.1 8 227.0 


53 76.1 47.7 49.1 20.7 47.5 18.1 12 110.6 82.2 
5.8 42.0 16.6 40.9 15.5 8 84.0 58.6 
54 38.2 16.1 32.8 10.7 20.1 7.0 22 63.6 41.5 


85 26.3 7.0 30.3 21.0 23.7 4.4 32 32.5 13.2 
24.1 17.2 11.5 48.8 
87 23.8 7.3 26.9 10.4 20.7 4.2 54 25.5 9.0 
48 18.3 % 21.4 5.8 17.7 2.1 28 20.9 5.3 
29 17.5 3.1 21.0 6.6 15.0 1.5 82 18.9 4.5 
8 16.4 3.0 21.6 8.2 14.7 1.3 27 16.1 2.7 
4 12.0 -.4 19.7 7.3 14.0 1.6 1! 15.0 2.6 
2.1 6.9 1.6 3.7 
18.3 5.8 13.7 1.2 18 14.4 1.9 

15.7 4.1 

17.5 6.1 

19.4 8.5 

17.4 7.2 
12.4 11.9 5.7 22.1 


308 
F.-m., feeble-minded. Chron., Chronological. D., difference between the 


standard scores in set 1 and the scores for corresponding ages in the other 
sets. The reaction rates are slower in the comparative sets than in the stand- 


ard set in all cases except age 12, set 5. Ar., arranged. Ac., according. 
Ave. 4-12, average of all the differences in ages 4 to 12, inclusive. Ave. 4-7, 


same for ages 4-7. Ave. 9-12, same for ages 9-12. Total No., total number 
of cases. 


1The age-norms for these sets are given in Table XLIX. 
2 Goddard, as before. 


8’ The age-norms used are the averages of the shortest scores for both 
sexes given in Tables XXVIII to XLVII. 


* The age-norms are the averages of the shortest scores for both sexes in 
Tables XVI to XXVII. 


5 Experimental Studies of Mental Defectives, p. 74. Detailed data for the 


two sexes and for children and adults are available in the original table. 
6 Average of ages 5 to 8. 


7 Average of ages 5 to 12. 


9 to 12 the corresponding figures are, 2. sec. compared with 
Sylvester’s cases and 2.5 sec. compared with Goddard’s cases. 
For ages 5 to 8 for Goddard’s cases classified chronologically 
it amounts to 5 sec., and for ages 9 to 12, 3.8 sec. 

From the general results it would seem that Sylvester’s norms 
are lower (i. ¢., slower) than Goddard’s (chronological classifi- 
cation), but an examination of the table shows that Sylvester’s 
rates are faster in all ages except age 5. Goddard’s cases, how- 
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ever, are so few as to render this exception negligible. Of the 
three investigators Goddard gives the lowest (easiest) age- 
standards. 

Feeble-minded children when classified according to B.-S. age 
react more slowly than normal children of corresponding chrono- 
logical age. Goddard’s feeble-minded cases average 12.4 sec. 
slower per age, while my clinic cases average only 6.3 sec. slower 
when classified according to B.-S. age. When classified accord- 
ing to chronological age the average difference of my cases 
reaches 11.9 sec. For ages 4 to 17 the difference amounts to 
9.9 sec. It is, again, apparent that my cases do considerably 
better than Goddard’s, differing only about half as much as do 
his from my normal cases. It is to be remembered, however, 
that only 39.64% of my clinic cases were classified as feeble- 
minded, or border-line (all the rest except 14% being backward 
or retarded), while it is to be presumed that all of Goddard’s 
cases were feeble-minded. 

Goddard’s feeble-minded cases were slower than his normal 
cases (chronological classification) in the four lower ages (5 
to 8), but faster in the 4 higher ages (9g to 12).!* In ages 11 
and 12, however, his feeble-minded cases are so few as to render 
any conclusions hypothetical. However, the differences between 
the age-norms for our normal cases and for Goddard’s and our 
own feeble-minded cases is also very much larger in the lower 
(4 to 7) than the higher ages (9g to 12). For the lower ages 
it amounts to 24.1 sec. when compared with Goddard’s, and 11.5 
sec. when compared with our feeble-minded cases (B.-S. classifi- 
cation). For the upper ages the corresponding differences are 
2.1 sec. and 1.6 sec. The difference for the lower ages for our 
feeble-minded cases classified chronologically amounts to 17.2 
sec., and for the upper ages 6.9 sec. 

The reason why the feeble-minded, when compared with nor- 
mal children, do relatively better in the higher mental ages is 
due to the fact that the average chronological age is higher for 
children in the upper mental ages than in the lower mental ages, 
and there is some correlation between intelligence and chrono- 


_'? The relative superiority of the feeble-minded in the upper B.-S. ages, as 
shown elsewhere (p. 82), is due to increasing chronological age. 
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logical age even in the feeble-minded. Many of the children in 
the upper B.-S. ages were many years older than the normal 
children in the corresponding chronological ages. 

The slowest records invariably are made by the epileptics. 
They react on the average 24.4 sec. slower than our normal 
cases. If age 13 is included the average difference is reduced 
to 22.1 sec. Here, again, and for the same reason, the differ- 
ence is emphatically larger for the four lower ages (48.8 sec., 
ages 4 to 7) than for the four higher ages (3.7 sec., ages 9 to 
12). Our epileptics react slower than Goddard’s feeble-minded 
in all ages except 11 (but Goddard’s average in age II is based 
on only 8 cases), and slower than our feeble-minded cases in all 
ages. The average difference for ages 4 to 9 between the epilep- 
tics and Goddard’s feeble-minded cases amounts to 11.9 sec., and 
for our feeble-minded (B.-S. classification), 18. sec. For the 
lower 4 ages (4 to 7, inclusive) the average difference between 
the epileptics and Goddard's feeble-minded is 24.7 sec., and be- 
tween the epileptics and our feeble-minded, 37.3 sec., while the 
corresponding differences for the higher 4 ages (9 to 12) are 
1.7, sec. and 2.1 sec. When compared with my feeble-minded 
cases classified chronologically the epileptics are inferior in all 
the lower ages (3 to 7), but superior in all the upper ages (8 to 
13). This is due to the fact that the intelligence of our feeble- 
minded cases does not increase markedly in the higher chrono- 
logical ages, owing to the fact that some of the older cases were 
imbeciles and low grade morons. 

From the data shown above it is obvious that entirely dis- 
crepant results in the psycho-motor rating of clinic cases would 
be secured according as the examiner made use of Sylvester’s, 
Goddard’s or my own age-norms. I recall very distinctly that 
when I was using Goddard’s norms the psycho-motor age of 
my clinic cases in the majority of instances was distinctly higher 
than their B.-S. age, so much so that I had been led to believe 
that motor development as a rule was distinctly in advance of 
intellectual development. On the other hand, when I used 
Sylvester’s norms the superiority of motor over intellectual age 
was not nearly so pronounced. 

In order to show the significance of these statements I have 
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computed the psycho-motor ages by means of Sylvester’s, God- 
dard’s and my own normal chronological norms for the last 100 
consecutive cases in my clinic files. In order to obtain a hundred 
records, however, it was necessary to examine 125 cases. 
Twenty-five records had to be discarded, either because the rates 
were so slow that they could not be brought within the lower 
limit of Goddard’s and my own scale or within the upper limit 
of Goddard’s norms. When the age-norms supplied by these 
3 investigations did not precisely correspond with the individual 
reaction rates (fastest record out of three) of my clinic cases, 
the age-norms were estimated in tenths of a second and interpo- 
lated between the available norms. Thus the score 17 sec., which 
falls between ages 7 and 8 in my scale, was estimated as age 
7.6 years. 

The average psycho-motor age in each column was determined 
by averaging the ratings according to the standards of the differ- 
ent investigators for all the subjects in a given B.-S. age classifi- 
cation. All of the subjects had been given the B.-S. tests 
according to my own 1908 Guide. The subjects have also been 
rated by the 1911 scale, but the 1911 rating is not used here. We 
shall compare the 1908 and IQII ratings elsewhere. 

From the table on page 39, it is apparent that the average 
psycho-motor age which the children attain is higher in every 
age when measured by Sylvester’s and Goddard’s norms than 
when measured by my own, and that it is higher when measured 
by Goddard’s than by Sylvester’s age standards in all except the 
two lowest ages. The average difference between Sylvester’s 
and my rating is 1.7 years, and between Goddard’s and my own, 
2.22 years. This represents the average of all the differences 
for all the 7 ages considered. The largest difference in any one 
age between Sylvester’s and my standards is 2.0 years, Age VIII; 
and between Goddard’s and my standards 3.2 years, age X. The 
smallest difference in any one age is 1.5 years (Sylvester, age 
VI; Goddard, age IV). The smallest difference in any one age 
between Goddard’s and Sylvester’s norms is .1 and the largest 
I.5 years. 

It requires little argument to convince any one that when the 
difference in psycho-motor rating by Sylvester’s and Goddard’s 
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norms may amount to 1.5 years, and when 1.5 years is the 
smallest difference in any age between the rating according to 
Goddard’s or Sylvester’s and my own norms, wholly discrepant 
clinical conclusions will be drawn with respect to the psycho- 
motor capacity of the individual pupil according to the standard 
of measurement which is employed. 


Psycho-motor age as determined by Sylvester's, Goddard’s and Wallin’s 
Norms and the combined averages of the results of these 
three investigators. 


No. Sylvester Goddard Wallin S.,G.& W. 
B.-S. Age IV 
I 58 5.5 4.0 5.5 
B.-S. Age V 
2 6.1 6.0 4.5 5.6 
B.-S. Age VI 
10 6.9 7.1 5.4 6.3 
B.-S. Age VII 
24 7.6 8.0 6.0 7.0 
B.-S. Age VIII 
38 8.4 9.2 6.4 79 
B.-S. Age IX 
13 9.4 10.6 7.7 9.2 
B.-S. Age X 
12 9.6 II.1 


79 9.4 
No., number of cases. Figures represent averages. S., G. & W., psycho- 


motor age as determined by the averages based on all of Sylvester’s, God- 
dard‘s and Wallin’s normal cases. 


What is the explanation of these large discrepancies? The 
results of each investigator seem to be consistent within them- 
selves, in that the age-norms consistently show an increase with 
increasing age. There are four explanations which suggest 
themselves. 

First, the methods of giving the test may have differed. God- 
dard told the child to “put each block into its hole as fast as he 
can.” He does not indicate whether the child was especially 
urged to do his best in all three of the trials. Sylvester did not 
specially urge the child during the first trial to do his best (“un- 
instructed first trial’), but he did urge him to “make the best 
possible record” during the second and third trials. On the other 
hand, my cases were uniformly urged to do their best from the 
very first. This factor may be of importance, since both 
Sylvester’s and my results show that the majority of children 
improve from test to test. Since my cases were incited to put 
forth their best efforts from the beginning, it is probable that 
their “best” records would be relatively somewhat better than 
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Sylvester’s “best” records, which are based on the shortest record 
in the last two trials instead of the shortest record in all three 
trials. 

Goddard showed the child what was “to be done by placing 
a few blocks in their proper hole,” while Sylvester after the first 
trial gave the child “any instructions necessary to make him 
understand where the blocks belong.” The latter statement is 
too vague to enable us to determine the precise nature of the 
assistance rendered, but it does not appear that Sylvester actually 
placed any blocks in their recesses, although he handed blocks 
to children of four years or less. None of my cases (except a 
few babies) saw the blocks placed in the recesses, but they saw 
them rapidly removed by the experimenter at the beginning of 
the test. Goddard’s cases evidently received the greatest aid, 
but they fail to show it in the results. 

As far as it is possible to judge from the available description, 
Goddard started the stop watch when the signal to start was 
given and stopped it when the last block was in place. Sylvester 
used a “ready-go” signal, but he does not make clear precisely 
when the watch was started or when it was stopped. My timing, 
as explained on p. 13, invariably began when the child’s hand 
touched the first block, and closed when the last block was down 
in the recess. The method of timing may be a factor, but this 
cannot be definitely determined because the statements in the 
texts are not sufficiently detailed. If Goddard and Sylvester 
started the watch before the child’s hand touched the first bloc. 
their reaction rates would necessarily be somewhat slower. 

The blocks were placed in a pile at the right of the board 
(child’s right) in Goddard’s and my own work. Sylvester placed 
them in three piles along the side of the board farthest removed 
from the child. This is probably an unimportant factor, although 
satisfactory experimental data are lacking. 

The second factor concerns the personnel of the examiners. 
Sylvester evidently gave all of his tests himself, thus insuring 
uniformity of administrative conditions (although not necessar- 
ily, because the same experimenter may vary from his conditions 
as a result of fatigue, exhaustion, freshness, etc.). My tests 
were given by myself and two assistants who had observed me 
test numerous cases and who were trained to bring out the best 
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responses of the children from the outset. I cannot, however, 
state from personal observation whether or to what extent my 
assistants varied from the prescribed conditions. Goddard does 
not state who gave the tests to his normal cases. This factor 
may have been partly responsible for the discrepancies, but the 
published data are too incomplete to permit of more than a con- 
jecture, nor is there any experimental evidence available which 
demonstrates the dependence of the results on the personal equa- 
tion of the examiner. We have, however, frequently noticed 
large differences in the ability of different students to get results 
in this test in our clinic courses. 

The third factor relates to possible environmental (geograph- 
ical) differences which would promote or retard motor develop- 
ment. Thus city children as the result of environmental 
conditions probably develop the habit of rapid reaction. Again, 
the energy of the Pittsburgher in constructive achievement in 
the material arts is notorious. Sylvester's cases came from 
Philadelphia, most of my cases came from Pittsburgh, while 
Goddard does not state where he got his cases. They probably 
came from the country or the country village. However, no 
data are at hand by which to evaluate this factor. 

The fourth factor concerns the distribution of the grade of 
intelligence of the cases tested. Goddard merely makes this 
statement regarding the character of his array of “normal” cases: 
“The slight deviations in the time (between his chronological 
and mental ages) shows the presence of some children who are 
slow, backward or feeble-minded.” In case he utilized an un- 
selected array of children from the school cases which were tested 
by the Binet-Simon scale, it is probable that a large percentage 
were more or less mentally deficient, because according to his 
Binet testing 8.4% of those cases were retarded from 3 to 7 
years. Sylvester excluded all “especially backward or peculiar 
children.”” So far as it is possible to judge, my array (see p. 9) 
probably included a smaller percentage of backward and a larger 
percentage of bright children, than either Goddard’s or 
Sylvester’s. 

The probability, therefore, is that my norms are higher (i. e¢., 
the rates are shorter) both because my cases as a group graded 
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somewhat higher in intelligence and because they were incited 
to do their very best in each trial. Which of these two factors 
is the more important cannot be determined from the available 
published data. 

Accepting the revelancy of the first factor (we have elsewhere 
demonstrated the superiority of the abler pupils in this test, 
Chapter III) we have here an indication of the correctness 
of the position which has been previously taken, namely that 
norms for normal children must be based on selected cases of 
normal mentality, and not on an unselected array of school cases, 
one-third of whom are usually behind grade although, to be 
sure, not because of mental deficiency. We would suggest as a 
satisfactory distribution of cases the following: 75% of average 
or normal mentality; and 12.5% of retarded and backward, and 
12.5% of bright and able pupils. 

Because of the significant differences revealed by the fore- 
going analysis, | have combined Goddard’s, Sylvester’s and my 
own results into a common scale (in the final column of Table 
XLIX). The combined values, of course, lie between Goddard’s 
low standards and my own high standards. The average differ- 
ences for ages IV to X (see page 39) between these combined 
norms and Sylvester’s, Goddard’s and my norms is + .48, + .94 
and — 1.28 of a year, respectively. That is, the cases would rank 
higher by Goddard’s and Sylvester’s norms and lower by my 
norms, by the amounts indicated. 

The reprinting of the norms of other investigators in this 
book (p. 34f. and Table XLIX), makes it possible for the clin- 
ical worker to use whatever set of norms he may prefer. In 
case my norms are used, care must be taken to conform strictly 
to the conditions laid down. In urging children to put forth 
their best efforts, the examiner must use great tact, otherwise the 
children may become excited and actually do worse than if they 
were left free to set their own pace. Examiners who do not care 
to grade children by the half-yearly norms, will probably prefer 
to use the combined Sylvester-Goddard-Wallin norms which 
they may regard as most reliable or conservative, since they 
represent the mean results of three independent investigations, 
although, as must be recognized, the methods employed by the 
three investigators have not been exactly the same. 
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CHAPTER III 


PSYCHO-MOTOR CAPACITY IN RELATION TO 
GRADE OF INTELLIGENCE 


School cases, or normal children 
Comparison of dull, average and bright pupils 


We shall first compare the differences between each of the 
three successive ascending groups of ability: that is, between 
the dull and the average, and between the average and bright, 
for all the ages and for all the trials (I to Sh.), limiting the 
comparison to the combined averages for the two sexes in the 
whole-year classification, in Tables I to XV. This makes it 
possible to consider 104 losses or gains between the three grades 
of pupils (dull, average and bright). 

In 62% of these comparisons (65 instances) the abler pupils 
do better than the less able; 7. e., the average do better than the 
dull and the bright do better than the average pupils in the same 
age; in 36% of the instances compared (38 cases), the abler 
pupils do not do as well; and in 1% (1 instance) the scores are 
the same. The gross amount by which the abler surpass the less 
able pupils for all ages and all trials (I to Sh.) is 154.6 sec., 
while the gross amount by which the less able do better than the 
abler is 41.5 sec. Thus the total amount by which the more in- 
telligent surpass the less intelligent is 113.1 sec., which is an 
average superiority of 1.08 sec. for each instance compared or, 
in other words, for each age. 

The per cents of instances in which the abler pupils do better 
than the less able are for each successive trial as follows: I, 65% 
(equal in 4%); II, 65%; III, 53%; and Sh., 65%. The more 
intelligent surpass the less intelligent less frequently, during the 
third trial. 

The average amount in seconds per year by which the abler 
pupils surpass the less able is as follows for each trial: I, 1.5 
sec.; II, 1.2 sec.; III, .85 sec.; and Sh., .65 sec. On the whole, 
the abler pupils show their superiority most in the first two trials. 
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Separate comparison of average and dull pupils 


The average pupils surpass the dull in 81% of the comparisons 
(52 instances), while the dull surpass the average in 19% of 
the cases (10 instances). The total amount by which the average 
surpass the dull pupils for all ages (5 to 17) and all trials (I to 
Sh.) is 115.2 sec., while the corresponding total amount by which 
the dull do better is 9.2 sec. Subtracting the latter from the 
former figure and dividing by the number of comparisons gives 
the average superiority of the average pupils per age, which 
is 2.0 sec. 

The average pupils surpass the dull least frequently in the 
first trial (in 69% of all the comparisons, as compared with 84% 
in II, Il] and Sh.). The average superiority per year in units 
of time is also less in the first trial (1.8 sec.) than in the second 
(2.5 sec.), or third (2.1 sec.). It is least, however, for the 
shortest scores (1.5 sec.). 

The younger average pupils (ages 5 to 10, inclusive) surpass 
the younger dull pupils more frequently (in 91% of all com- 
parisons) than the older average pupils (ages 12 to 17) surpass 
the older dull pupils (66%). The average amount of superiority 
per year over the dull pupils is also very much larger among 
the younger than the older average pupils (3.6 sec. vs. .41 sec.). 


Comparison of average and bright pupils 


There is very little difference between the average and bright 
pupils. The average pupils surpass the bright rather more fre- 
quently. They are ahead in 52% (or 27) of all the comparisons, 
the bright are ahead in 46% (or 24), while in 2% (or 1) the 
scores are equal. In units of time, however, the bright are 
slightly ahead. The total amount by which they excel the aver- 
age for all ages and for all trials (I to Sh.) is 39.4 sec., while 
the corresponding total for the instances in which the average 
excel is 32.3 sec., a gross difference of 7.1 sec., or an average 
difference per year of .14 sec., which is quite negligible. 

In the younger years (ages 4 to 9, inclusive), the bright pupils 
excel in only 46% of the instances compared (11), the average 
in 50% (12), and the scores are equal in 4% (1). But here, 
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again, the bright surpass the average to a slight extent in the 
amount of superiority—by an average of .4 sec. per year. 

In the older years (ages 11 to 16, inclusive) the average 
pupils are consistently ahead, excelling in 54% of the compari- 
sons (13 out of 24), with an average superiority per year of 
.3 Sec. 

When the data are analyzed separately for each trial it is seen 
that the bright do consistently better than the average in the 
first trial, and consistently poorer in the other trials. In the first 
trial the bright excel in 61% of the ages (8 ages), the average 
in 31% (4 ages), and the scores are equal in 8% (1 age). The 
average amount of superiority per year amounts to 1.2 sec. In 
the remaining trials the average surpass the bright by the per 
cent of ages (first line) and by the average amount in seconds 
per year (second line) which are indicated in the following 
tabulation : 


II Ill Sh. 
Per cent of ages: 54 67 54 
Amount of superiority : .06 .38 24 
It is evident that so far as there is any significant difference, it 
is limited to the first trial. 


Comparison of dull and bright pupils. 


The relation between form-board performance and intelligence 
should be best seen by comparing the extreme groups, the dull 
and the bright children. The bright children surpass the dull 
in 81% of the comparisons (39 instances), while the dull excel 
the bright in 19% (9g instances). The sum of all the cases in 
which the bright excel amounts to 124.9 sec., while the sum 
of all the instances in which the dull excel amounts to 12.8 sec. 
Deducting the latter figure from the former, and dividing by 
the number of comparisons (48), we get 2.3 sec. as the average 
amount per year by which the bright surpass the dull. 

The bright pupils surpass the dull most frequently in the first 
trial, and the average amount of superiority is likewise largest 
in the first trial, as indicated by the following per cent of instances 
and the amounts in seconds by which the bright excel the dull: 
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Trial: I II III Sh. 
Per cent of instances in which bright excel: 91% 75% 75% 83% 
Amount of superiority of bright over dull: 3.4 sec. 2.1 sec. 2.2 sec. I.5 sec. 


Although the older bright children (ages 11 to 16, inclusive) 
excel the older dull pupils almost as frequently as the younger 
bright children (ages 5 to 10, inclusive) excel the younger dull 
ones, the average amount of superiority in seconds of time per 
year is very much greater for the young bright compared with 
the young dull (4.0 sec.), than the corresponding figure for the 
older bright compared with the older dull pupils (.58  sec.). 
There may be several reasons why the older bright children do 
relatively poorer than the younger bright. First, the dull pupils 
catch up more and more as they grow older. This may be so 
(and undoubtedly is so in individual cases) but evidence has 
been found indicating that these retarded pupils continued to 
develop at a retarded pace all along (pp. 18f., 33). Second, the 
pupils who were over fourteen were all more or less over-age 
for the elementary schools. Hence they were all pedagogically 
retarded. The teachers probably rated them as bright, average 
and dull relatively to one another and not relatively to children 
of the same age who were up to grade. Teachers and parents 
constantly tend to rate children relatively to those in the same 
class, or those with whom they associate, although the other 
children may be younger. Thus both the parent and the teacher 
reported recently that a subnormal child was doing just as well 
as his classmates and therefore he could not be subnormal. 
Examination, however, revealed that the child was 8 years old 
while his classmates averaged about 6 years. Consequently, since 


_ our children over 14 were pedagogically retarded and more or 


less mentally retarded, they were more alike than would have 
been the case with a similar number of children taken from a 
normal distribution of intelligence. Third, only a few cases 
were available for comparison, particularly so far as concerns 
the pupils classified as “bright.” Ages 14 to 16, inclusive, con- 
tain only 9 bright as compared with 33 dull pupils. 


Clinic cases, arranged according to B.-S. age 


In studying the intelligence factor in the clinic group we shall 
first compute the losses or gains between each successive ascend- 
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ing group of intelligence within each B.-S. age’ which is avail- 
able for comparison in Tables XVI to XXVII. That is, we shall 
compare the imbeciles with the morons (or the next higher group 
if morons are lacking), the morons with the border-line cases 
(or the next higher group available), the border-line with the 
backward, the backward with the retarded, etc., in the same 
B.-S. age. The comparison will be based on the shortest scores 
(Sh.) only, considered separately for the boys and girls (37 
comparisons for boys and 30 for girls). That is, the boys’ aver- 
ages in a given classification will be compared with the boys’ 
averages in the next higher classification; and the girls’ averages 
will similarly be compared with the averages for girls and not 
for boys in the next higher classification. 

In 53% of the cases, irrespective of sex, there is an improve- 
ment, and in 46% a loss of efficiency, from group to group. The 
corresponding per cents for the boys are 54% (gain) and 46% 
(loss), and for the girls 53% (gain) and 46% (loss). 

The total amount of improvement from group to group for 
the 36 comparisons in which improvement is shown is 147.2 sec., 
while the total loss for the 31 cases showing losses is 142.2 sec. 
The average amount of gain from group to group (that is, the 
difference between the total gain and the total loss divided by 
the number of comparisons) is thus only .074 sec., which is 
entirely negligible. The corresponding gain for the boys is 
.032 sec. (91.2 — 90.0 + 37) and for the girls, .12 sec. (56.0 — 
52.2 + 30). 

We may, in the second place, compare the scores (Sh. only) 
between the lowest and the highest groups of intelligence for the 
boys and girls separately which are available for comparison in 
each B.-S. (17 instances). The data, unfortunately, do not per- 
mit of comparison in all ages between the extreme groups, e. g., 
between the imbeciles and bright children, as may be seen in 
detail by an examination of the tables. In only 59% of the 
instances compared for both sexes combined do the highest 
groups show improvement over the lowest groups; in 35% they 
show a loss, while in 5% the averages are equal. 


1 The difference between each successive B.-S. age also represents an in- 
telligence difference, but this is considered in Chapter LI. 
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The boys’ averages show a gain in 50% and a loss in 50% of 
the cases; while the girls’ averages show a gain in 71% and a 
loss in 14% of the cases, while the averages are equal in 14%. 

The gross amount of gain for all B.-S. ages is 33.1 sec., while 
the gross amount of loss is 61.3 sec., leaving an average loss 
per B.-S. age of 1.6 sec. If, however, two instances of abnor- 
mally large losses are eliminated (boys 31.4 sec. and girls 18.4 
sec.), the average gain per year, irrespective of sex, is only 1.4 
sec. The corresponding figure for the girls is 3.1 sec., and for 
the boys .35 sec. 

In view of the positive correlation found in general between 
form-board efficiency and the degree of intelligence among our 
normal cases when compared with children of the same chrono- 
logical ages, why is a similar correlation not more pronouncedly 
evident, instead of almost lacking, when comparison is made be- 
tween the more extreme and numerous groups of our clinic cases 
when classified according to mental age? Even the average im- 
provement between the lowest and the highest grades in the 
same mental ages amounts to less than one and a half seconds. 
Either our conclusion from the analysis of the school data is 
fallacious, or the grouping of the clinic cases is wrong, or the 
comparison is vitiated because the clinic cases are classified ac- 
cording to B.-S. age instead of according to chronological age. 
That the latter is the true explanation would appear from 
theoretical considerations. In the B.-S. classification children of 
markedly different chronological ages are averaged together in 
each B.-S. age. As a consequence the children in a low group 
may readily equal or excel the children in a high group, because 
the children in the low group may be considerably older chrono- 
logically. It is not to be expected, for example, that normal or 
bright B.-S. VI-year children of a chronological age of five 
years will do better than B.-S. VI-year imbeciles of a chrono- 
logical age of, say, 9 or 10 years. The latter might conceivably 
do considerably better than the five-year old bright children 
although the mental level of the two groups was about the same. 
I have found that more 3- and 4-year old normal children fail 
to do this form-board test than defectives with a mentality of 
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only III or IV years. The ability measured by this test increases 
not only with mental age, but also with chronological age. That 
the factor of chronological age is, in fact, responsible for the 
discrepancy appears from a consideration of two sets of facts. 

First, not only does the chronological age fail to increase reg- 
ularly or significantly, but it actually decreases, with each ascend- 
ing group of intelligence within each B.-S. age. This is shown 
in the tabulation on p. 67 where the average chronological ages 
are given for the boys and girls separately for all the groups of 
intelligence from imbeciles to bright cases, irrespective of B.-S. 
rating. It is seen that the chronological age decreases with each 
higher group of intelligence with only one exception each for 
the boys and girls. 

The following tabulation shows the same fact for one of the 
B.-S. ages (VII) which contains all of the intelligence groups 
except idiots. The figures represent the average chronological 
age in each group. 


Border- 


Groups: Imbeciles Morons line Backward Retarded Normal Bright 
Boys: 13.33 12.18 9.38 8.79 8.17 7.50 5.45 
Girls: 13.70 11.86 9.86 9.41 7.58 6.87 6.08 


Not only does the chronological age not increase regularly 
from age to age, but the exact opposite occurs: the chronological 
age decreases regularly for both the boys and the girls in each 
ascending group of intelligence. That the bright children were 
not markedly superior to the imbeciles in this age is not sur- 
prising when it is seen that the latter are more than twice as old 
as the former. 

Second, when the clinic cases are classified according to chrono- 
logical age a very marked improvement does, as a matter of fact, 
occur with increasing grade of intelligence. This will be shown 
in the following analysis. 


Clinic cases, arranged according to chronological age 


The intelligence groups are arranged and compared precisely 
as in the B.-S. classification of the clinic cases (see Tables 
XXVIII to XLVII). That is, the average of the lowest group 


in any chronological age (say, the averages of the imbeciles) is 
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compared with the average of the next higher group (say, 
morons) in the same chronological age, and the amount of gain 
or loss is calculated. Only the averages based on the shortest 
scores are compared (55 comparisons for the boys and 39 for 
the girls). Comparisons are occasionally impossible in the low- 
est and highest chronological ages because of the absence of data 
in the different classifications. Likewise comparisons between 
the lowest and highest classifications in each age are sometimes re- 
stricted to adjacent or nearly adjacent classifications, because of 
the absence of the extreme classifications. Reference to Tables 
XXVIII and XLVII will indicate in detail all the comparisons 
which could be made. 

In 80% of the comparisons, irrespective of sex, there is an 
improvement, and in 17% a loss of efficiency, from group to 
group, while in 2% the averages are equal. The corresponding 
per cents for the boys are 87% (gains), 10.9% (losses) and 
1.8% (equal), and for the girls 71% (gains), 25% and 2.5%. 

The total amount of improvement for the 76 instances show- 
ing gains is 555.8 sec., while the total amount of loss for the 
16 instances showing losses is 79.1 sec., leaving a net gain of 
476.7 sec. The average amount of gain from group to group 
for all the 94 comparisons (including two instances of equal 
scores) thus amounts to the considerable sum of 5 sec., instead 
of the negligible amount fourid when the groups were compared 
in the B.-S. classification. The corresponding gains for the boys 
is 5.5 (356.7 — 54.4 + 55), and for the girls, 4.4 sec. (199.1 
— 24.7 + 39). 

When we compare, as before (p. 47), the averages in the 
lowest and the highest groups of intelligence which are available 
in each chronological age, it is found that there is a gain in 88% 
of the 25 comparisons for both sexes, a loss in 8%, and the same 
results in 4%. The corresponding per cents for the boys are 
86% (of gains), 7% (losses) and 7% (equal), and for the girls 
91% (gains) and 9% (losses). 

The gross amount of gain for the 23 instances of gain in all 
the chronological ages is 504.5 sec., and the gross amount of 
loss (2 instances) is 1.7, leaving an average gain from the low- 
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est to the highest group in each chronological age of 20.1 sec. 
The corresponding figure for the girls is 17.8 sec. and for the 
boys 21.8 sec. It is apparent that there is an enormous increase 
in form-board efficiency with increasing intelligence when the 
subnormal cases are classified according to chronological age. 


General Results and Conclusions 


1. Psycho-motor efficiency, as measured by this test, varies 
with the grade of intelligence. This has been shown both for 
normal and abnormal cases. Average children do better than 
dull children of the same age, bright better than average (al- 
though not clearly so indicated for our school cases), backward 
better than feeble-minded, morons better than imbeciles. We 
have already emphasized the corroborating fact that the speed is 
found to vary with ascending chronological age for normal 
children and with ascending B.-S. age for subnormal cases 
(pp. 28 and 29). t 

2.. The fact that our average school children surpassed the 
dull children more consistently and more pronouncedly (in 81% 
of the comparisons and by an average of 2 sec. each age) than 
the bright children surpassed the average children (in only 46% 
of the comparisons but by an average of only .14 sec. per age) 
would seem to indicate either that some of the average cases 
should have been classified as bright, or some of the bright cases 
should have been classified as average. As a matter of fact one 
of the schools did not rate any of the children as bright, although 
it is quite probable that some should have been so rated, while 
two schools classified as many as 16% of the children enrolled 
at the time as among the “brighter” pupils. It is quite probable 
that had these schools been asked to classify all their pupils into 
three groups of dull, average and bright, many of the “brighter” 
cases would have been classified as “average,” and the “brighter” 
children would then have clearly surpassed the average. More- 
over, it is also probable that many of the children included among 
the “brighter” pupils in the school in the poorer section would 
not have been so rated in the school located in the socially and 
financially superior district. These considerations suggest that 
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the grouping of the bright pupils is less accurate than the group- 
ing of the average or the dull pupils, hence the smaller difference 
between the bright and the average than between the average and 
the dull. 

3. When different grades of subnormal, normal and super- 
normal children are sub-classified into intelligence groups in the 
mental age (B.-S.) in which they belong, there is little, if any, 
increase in efficiency with each ascending group of intelligence 
(within the same mental age). There was improvement only 
in 53% of the groups compared, with an average gain per group 
of only .074 sec. The reason there is practically no improve- 
ment is that when children of the same mental age are classified 
into groups according to degree of brightness (or dullness) the 
chronological age usually decreases instead of increases with 
each ascending intelligence group. Hence the increasing skill 
which we have found to be correlated with intelligence is neu- 
tralized by the higher chronological ages in the less intelligent 
groups. On the other hand, when the pupils are similarly ar- 
ranged in subgroups within the same chronological age, there is 
a decided increase in capacity with each ascending group of in- 
telligence. It is found that 80% of the successive groups com- 
pared show an increase, while the average increase per group 
amounts to 5 sec. The average increase between the lowest and 
the highest group of intelligence is 4 times as large. The reason 
for the improvement here is that the heightened psycho-motor 
capacity which goes with intelligence is not affected by chrono- 
logical age, since the chronological age is constant. It is clear 
that psycho-motor capacity varies not only with mental age but 
also with chronological age. Thus a 13-year old imbecile with 
a VIlI-year mentality may be superior to a 5-year old bright 
child of the same mental age. 

4. It is, therefore, evident that wholly erroneous conclusions 
may be drawn with respect to the differences in various mental 
traits between various intelligence grades of children or adults 
when the subgroups are arranged according to mental age in- 
stead of chronological age. No matter how important and de- 
sirable it may be to regard the mental classification as basic, no 
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analysis is adequate unless the data have also been classified 
according to chronological age. Hitherto such a two fold analysis 
of psychological data has never been attempted on an adequate 
scale. 

5. The younger among able pupils apparently do relatively 
better than the older abler pupils compared with the younger and 
older among less able pupils. Thus the young average pupils 
surpass the young dull pupils in 91% of the comparisons and by 
an average of 3.6 sec., while the older average pupils surpass 
the older dull pupils in only 66% of the comparisons and by an 
average of only .41 sec. Likewise the young bright surpass the 
young dull pupils by a larger average amount than the old bright 
surpass the old dull (by 4 sec. compared with .58 sec.), but the 
frequency is about the same. The comparison between average 
and bright pupils gives ambiguous results. 

6. The abler or more intelligent pupils show their superiority 
over the less intelligent pupils more frequently or more decidedly 
in the first or second trial than in the third trial. The bright 
pupils excel the average consistently in the first trial, while the 
average are ahead in the other trials. Likewise the bright sur- 
pass the dull pupils most frequently and most emphatically in the 
first trial. The average pupils, however, surpass the dull more 
frequently and by larger average amounts in the second and 
third than in the first trial. On the whole, these results probably 
justify the conclusion reached elsewhere (pp. 77f, 80, 82, 83, 
86f), that bright or intelligent children make a more rapid initial 
adjustment than dull children. If bright, average and dull chil- 
dren react somewhat differently in the successive trials of the 
same test it is obviously desirable to repeat the tests if we would 
secure reliable data as to the intelligence differences between 
different classes of children. 

7. The increase in psycho-motor capacity from group to group 
or from the lowest to the highest group of intelligence for the 
clinic cases when classified according to B.-S. or chronological 
age is sometimes greater for the girls and sometimes greater for 
the boys. Apparently the improvement in the more intelligent 
groups is on the average slightly greater for the girls than for 
the boys, but the results are not consistent. 
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CHAPTER IV 


SEX DIFFERENCES IN FORM-BOARD PERFORMANCE 


School cases, or normal children 


By considering all the separate scores for the bright, average, 
and dull boys and girls in all the trials and in all the whole-ages 
from 4 to 17, in Tables I to XV, it is possible to make 148 com- 
parisons (the data are somewhat incomplete in ages 4, 16 and 
17). In 70% (101 instances) of these cases boys are superior 
to girls of the same age, in 27% (44 instances) the girls surpass 
the boys, and in 2% (3 instances) the scores are equal. 

In Table XLVIII, where only the shortest scores are averaged 
by half-years for ages 4 to 17% for the two sexes irrespective 
of the sub-classifications into bright, average and dull, the boys 
surpass in 73% (19) of the half-ages, and the girls in 27% (7), 
which gives approximately the same ratio of masculine su- 
periority. 

The gross quantitative amount of superiority in all the ih- 
stances in all the ages (4 to 17), Tables I to XV, in which the 
boys do better than the girls amounts to 259.1 sec., while the 
corresponding figure is 63.1 sec. for all the instances in which 
the girls surpass the boys. The corresponding figures for the 
half-year scores in Table XLVIII, based on the best records 
only, are 16.1 and 3.6 sec., and for the whole-year scores in Table 
XLIX, also based on the best records only, they are 9.7 and .1 
sec. (age 8, the only age in which the girls excel). The boys’ 
average amount of superiority for each whole-year for all the 
comparisons in Tables I to XV amounts to 1.3 sec. (after deduct- 
ing the girls’ gross amount of superiority from the boys’ gross 
amount of superiority). The corresponding average superiority 
of the boys per whole year, based on the best records (Table 
XLIX, ages 4 to 17), is about half as large, or .61 sec.,’ while 


1Eactly the same figure is obtained by adding all the scores for all the 
boys and girls separately in the Sh. columns for ages 4 to 17, then dividing 
each by the total number of boys and girls, and subtracting the girls’ aver- 
age from the boys’ average. 
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the superiority for each half-year, based on the best records only 
(Table XLVIII) amounts to .48 sec. 

The difference amounts to over I sec. in five ages: age 5, I.2 
sec.; age 9, 1.3 sec.; age II, I.1 sec.; age 16, 1.4 sec.; and age 
17, 1.6 sec. 

The average or normal (particularly) and bright boys are 
relatively more superior to average and bright girls, than the 
dull boys are superior to the dull girls. This is shown by the 
per cent of cases in Tables I to XV in which the boys or girls 
excel among the bright, average and dull pupils: 


Bright Average Dull 
Boys superior: 62% 81.5 56.2% 
Girls superior: 37 14.0 40.5 
Both equal: 0 3.5 2.2 


The average amount of superiority in seconds of time of the 
average boys compared with the average girls for all ages 
amounts to .65 sec. The superiority of the bright boys compared 
with the bright girls amounts to .51 sec. Strangely the superior- 
ity in terms of time of the dull boys compared with the dull girls 
is very much greater, or 2.62 sec. An examination of the tables, 
however, will show that this result, which is inconsistent with 
the greater frequency of superior records among the boys, is due 
to the abnormal results in ages V and VI. If we eliminate these 
records, since there are only 5 dull boys and 5 dull girls in both 
of these ages the boys’ superiority will be reduced to .28 sec., 
which is considerably less than the boys’ superiority in the aver- 
age and bright groups. 

Bolton, using the tapping test, came to a similar conclusion, 
namely that the “poor” girls excelled the “poor” boys more 
emphatically than the “good” girls surpassed the “good” boys. 
Thus the difference in the number of taps made by the right 
hand between the good girls and the good boys amounted to 
only 1.5, while between the poor girls and the poor boys it 
reached 4.7 taps. 

The boys’ superiority over the girls’ is slightly more frequently 
apparent in the first two trials than in the third or shortest score, 


2 Bolton, T. L. The Relation of Motor Power to Intelligence. American 
Journal of Psychology, XIV, 1903, p. 615f. 
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while, contrariwise, the girls’ superiority over the boys’ appears 
more frequently during the third trial, as indicated by the fol- 
lowing per cents (based on the combined averages for all the 
bright, dull and average pupils in ages 4 to 17) for the different 
trials: 


Per cent of averages Per cent of averages 
in which boys are in which girls are 
superior to girls superior to boys 
I li Gh I 
68 690 #63 66 27 30 34 31 


The superiority of the boys over the girls in terms of seconds 
amounts to 1.77 sec. in the Ist trial,* 1.21 sec. in the IId, 1.41 
sec. in the IIId, and 1.05 in the averages for the shortest scores. 
The boys surpass the girls relatively less frequently during the 
third trial, although the amount of superiority in seconds of time 
is not reduced (the figure is larger than in the second trial). 
Apparently boys incline to do their best more frequently at the 
start than girls do. The boys make a vigorous initial attack 
more frequently than do the girls. Sylvester makes a somewhat 
similar observation.* It therefore appears that girls tend to gain 
relatively more than boys from repetition. This being so, it is 
evident that we cannot discover all the sex differences in the 
form-board performance by a single trial. We need to give at 
least three trials. We have seen before that the boys’ superiority 
over the girls’ based on the best whole-year scores is only about 
half as large as their superiority when based on the averages 
of all the trials (p. 54). Wesee here again that the superiority 
in units of time is least for the averages of the shortest scores 
(1.05 sec.). Accordingly, the best single index with which to 
express the relative efficiency of the two sexes is the best record 
in the three trials. | 

Whether the boys’ superiority over the girls’ increases or de- 
creases with increasing chronological age does not appear un- 
equivocally from the tabulations. On the basis of the 148 
comparisons in Tables I to XV, to which reference is made 


3’ These figures are obtained by finding the differences between the boys’ 
and girls’ averages in each age, adding the differences for all the ages, and 
dividing by the number of ages compared. 

* As before, p. 38. 
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above, it is found that the boys are superior in 66% of the in- 
stances in ages 4 to 10, inclusive (girls superior in 34%), and 
in 70% of the instances in ages 11 to 17 (girls superior in 25%, 
equal in 4%). The average amount of boys’ superiority per year 
in the earlier ages (substracting the girls’ total amount of su- 
periority from the boys’ total amount of superiority and dividing 
by the total number of instances) amounts to 1.6 sec., but in 
ages II to 17 to only .gg sec. While the older boys surpass the 
older girls more frequently than the younger boys excel the 
younger girls, the average amount of the superiority is less for 
the older than for the younger boys. But this seems to be due 
to a few abnormal records in the lowest ages. By basing the 
comparison on the averages for the fastest records only (Table 
XLIX) we find that the boys’ superiority for ages 4 to 10 is .58 
sec. per year, as compared with .78 sec. for ages 11 to 17. It 
appears therefore that the boys’ superiority becomes slightly more 
patent with age—a result that would be in accordance with the 
alleged fact that girls mature more rapidly than boys, whence 
they should do relatively better during their younger years. 
Sylvester found that the girls excelled at 11 and 12, and the 
boys at 13 and 14. Our figures do not entirely confirm these 
findings. In Table XLIX, whole-year averages based on the 
shortest scores, the boys do a trifle better in all these ages except 
14, where the scores are equal. In the corresponding set of half- 
yearly norms, Table XLVIII, the boys excel slightly in all the 
ages from 11 (10'9-11%) to 14 (13'°-14%), but not in 14%. A 
detailed analysis of all the averages in all the successive trials 
for the bright, average and dull children, in Tables I to XV, 
indicates that the girls did relatively better in ages 12, 13 and 14 
than in age 11 (where the boys are noticeably superior), although 
their records were not quite equal to the boys. It would appear, 
therefore, that the boys drop back somewhat from ages 12 to 14 
in psycho-motor capacity, as measured by this test, so that their 
records are practically the same as the girls. The average differ- 
ence for these three ages, based on the shortest records (Table 
XLIX) is negligible, .2 sec. Singularly the record of the 13- 
year old boys is exactly the same as that of the 12-year old 
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boys; and the record of the 13-year old girls exactly the same 
as that of the 12-year old girls. Both seem to have reached a 
“resting plateau” at 13. It may be added that the records for 
the two sexes are also practically the same for ages 7 and 8. 


Clinic cases, arranged according to B.-S. age 


The data in Tables XVI to XXVII enable us to make 137 
comparisons between the boys and girls in all ages, trials and 
grades (or classifications) of intelligence exclusive of the aver- 
ages for “all grades” (four last columns). 

In 50% of the comparisons (69) the girls surpass, in 49% the 
boys (67), and in 1% the scores are equal (1 case). 

The total amount of superiority in the instances in which the 
girls surpass the boys amounts to 387.6 sec., while the corre- 
sponding figure for the instances in which the boys surpass the 
girls is 349.4 sec. The girls’ average amount of superiority for 
each B.-S. year for all the comparisons thus amounts to only 
.28 sec. 

If, however, we compare the combined averages for “all 
grades” of pupils in each of the ages (the last four columns, 44 
comparisons), the boys appear to surpass the girls somewhat in 
all the trials. The following tabulation gives for each trial the 
per cent of B.-S. ages in which the boys and girls excel, and 
the average amount in seconds per B.-S. age by which the boys 
surpass the girls. The latter was ascertained by computing the 
amount by which the boys surpassed the girls, or the girls sur- 
passed the boys, in each B.-S. age, adding the remainders of all 
these differences, subtracting the smaller from the larger of the 


resulting sums, and dividing by the number of B.-S. ages 


compared. | 


Trial : I II III Sh. 
Boys excel: 54% 72% 54% 63% 
Girls excel: 45% 27% 45% 30% 
Boys’ ave. superiority: 2.2sec. .57sec. —25sec.5 .5osec. 


Here it appears that the boys excel relatively most frequently in 
the second trial, although there is a larger quantitative gain (in 
seconds) in the first trial—due to the dominant influence of the 
exceptionally large score for the girls in age IV. 


5 Girls superior to boys. 
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We may effect another comparison between the sexes by sep- 
arately adding the totals for all the boys and all the girls in all 
the ages in each trial, and then divide the resulting sum by the 
total number of boys and girls recorded in each column. The 
resulting averages are as follows: 


Trial : I II Ill Sh. 
Boys: 34.4 sec. 20.7 sec. 23.9 sec. 22.3 sec. 
Girls: 36.6 27.0 22.7 21.5 


Here the boys excel in the first two trials by 2.2 sec. and .3 sec., 
while the girls excel in the third trial and in the averages of the 
shortest scores by 1.2 sec. and .8 sec., respectively. 

Finally we may calculate the per cents of instances in which 
the boys or girls excel in each trial separately for the imbeciles, 
morons, border-line, backward, retarded and normal cases and 
then average all the results (137 comparisons). It will be seen, 
again, in the following tabulation that the boys excel in the first 
two trials. more frequently than the girls, while the girls excel 
more frequently in the third and shortest : 


Trial: I II III Sh. 
Boys excel: 52.6 55. 45. 48. 
Girls excel: 44.3® 44.7 55. 52. 


The boys’ average superiority over the girls for each B.-S. age 
amounts to 1.47 sec. and 1.75 sec. in the first and second trials, 
while the corresponding superiority of the girls in the third trial 
and the shortest scores (Sh.) amounts to 2.34 sec. and 1.32 sec. 

While the results from both the clinic and the school cases 
show that the boys relatively to the girls do better during the 
first two trials, and the girls relatively to the boys do better 
during the third trial and in the averages for the shortest scores, 
there is a discrepancy between the two groups in respect to the 
sex difference in general efficiency in the form-board per- 
formance. 

Among the clinic cases the two sexes are more nearly alike 
in average performance, sometimes the girls’ averages are better, 
sometimes the boys’; in some trials the girls excel, in others the 
boys. All in all, the girls’ records possibly tend to be slightly 
better. On the other hand, among the school cases the boys 
clearly excel, although, of course, there are many individual in- 


6 Both sexes equal, 2.6%. 


‘ 
| 
i 
a 


60 J. E. WALLACE WALLIN 


stances in which girls surpass boys of the same age, and although 
the average difference for all ages varies in the different trials 
from less than 2 sec. to less than 1 sec. What is the explanation 
of this discrepancy? Possibly it can be explained on the basis 
of the assumption, generally held, that backwardness affects boys 
more seriously than it does girls.’ 

This assumption, however, is capable of a two fold interpreta- 
tion: first, that backwardness is more frequent among boys than 
among girls; i. e., that there is a larger number of backward or 
mentally defective boys than girls. This supposition, which is 
commonly held, is merely a phase of the familiar theory that 
there is greater variability in the male sex than in the female sex. 
Thus Havelock Ellis: “From an organic standpoint . 
women represent the more stable and conservative element in 
evolution.”” The male shows greater variability “for almost the 
whole of the field we have covered,’ and this has “social and 
practical consequences of the widest significance.”* Or Patrick: 
“Woman is less modified than man and presents less variation. 

. She is more conservative, representing the child type, 
which is the race type . . . . man, on the other hand, repre- 
sents variation. The mental powers peculiar to advancing civ- 
ilization are more developed in him.’® Or Munsterberg: 
“Women are nearer the average type. The extreme variations 
above and below the average occur rmiore frequently with men. 
They show the greatest development of intellectual, emotional and 
volutional powers in the case of scientific or artistic or political 
or religious genius and the greatest criminal depravity.”?° 

This doctrine, which harks back to Darwin’s conclusion that 
the secondary sexual characters in domesticated animals are more 
variable in the male sex, has been attacked by Pearson who re- 
gards it as a piece of “pseudo-scientific superstition,’ and 


7 Thus Bolton, T. L., as before. Bolton investigated the relation of motor 
power to intelligence in 60 good and 60 poor pupils. 

8 Ellis, Havelock. Man and Woman, 1909. 

® Patrick, G. T. W. In Quest of the Alcohol Motive, Popular Science 
Monthly, 1913, Sept. 

10 Miinsterberg, Hugo. Psychology, General and Applied, 1914, 232. 

11 Pearson, Karl. Variation in Man and Woman, 1897 (Chances of Death). 
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' more recently by Montague and Hollingworth!” on the basis of 


IO anatomical measurements of infants at birth. 

In case this theory were true it is evident that we should find 
a predominance of both subnormal males and supernormal males 
in any considerable array of unselected males and females. 

Second, that the degree of backwardness affects boys more 
intensely than girls. This means either that there are relatively 
more boys than girls among the lowest degrees of defectives 
(say, idiots and imbeciles'*) ; or that the inferior grades of boys 
are inferior to the inferior grades of girls, while the superior 
grades of boys are superior to the superior grades of girls. 

If these suppositions are to account for the sex discrepancy 
found in our two groups of cases it must be shown definitely: 
either (a) that there are relatively more subnormal'* boys in 
proportion to the number of subnormal girls in the clinic group 
than in the school group; or (b) that there is a greater prevalence 
of subnormal boys, particularly of the lower grades, in the clinic 
group than subnormal girls in the clinic group; or (c) that the 
lower the boys rank in the scale of intelligence the more decidedly 
deficient are they than girls of a similar stage of intelligence. 

If it can be shown that hypothesis (a) or (b) or (a) and (b) 
are correct, the discrepancy would be explained without the need 
of invoking (c), since our results have shown that subnormal 
children are less efficient in form-board performance than normal 
or supernormal children. We shall consider the last supposition 
(c) first. 

In the following tabulation is given in the first two lines the 
per cent of instances in all the trials of the form-board in which 
the boys surpass the girls, and the girls surpass the boys in the 
different intelligence classifications, together with the average 
amount of superiority per B.-S. age (third line) of the one sex 


12 Montague, Helen, and Hollingworth, Leta Steffer. The Comparative 
Variability of the Sexes at Birth, The American Journal of Sociology, XX, 
1914, 335 f. 

18“Tmbeciles are more frequent among boys, but the mortality is higher 
with imbecile girls’: Warner, Francis. The Study of Children, 1907, 245. 

14T use the word to include all grades classified below normal or average. 
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over the other in seconds, based on the Sh. averages (a minus 
sign indicates that the girls are superior) : 


Border- 
Imbeciles Morons line Backward Retarded Normal Bright 
Boys excel: 64% 40% 50% 50% 62% 35% 0% 


Girls excel: 36% 60% 50% 49970 33915 65% 100%16 
Superiority 


in s€c.: .27 —2.8 —.36 —I1.4 —.56 —3.1 
Here it appears that the normal boys have a poorer record than 
any other group of boys relatively to the girls’ scores, and the 
imbecile boys relatively to the girls have the best records. The 
boy morons, however, do poorer than the higher grades of sub- 
normal cases (border-line, backward, and retarded), relatively 
to the girls of the same grade. It is therefore apparent that the 
evidence as to the inferiority of the inferior boys is by no means 
conclusive. 

In another connection, however, data have been supplied for 
a number of B.-S. and other tests administered to 333 male and 
female epileptics, which make it possible to compare the records 
of each test for the two sexes in each B.-S. age tabulated. From 
the printed tables'’ it is possible to compute the differences be- 
tween the males and the females for the lower half and the 
upper half of the B.-S. ages in which the results for each test 
are recorded. We can thus determine whether the lower in- 
tellectual grades of males are inferior or superior to the lower 
grades of females to a smaller or greater extent than they are 
inferior or superior to the higher grades of females. The fol- 
lowing tabulation gives the amount of superiority of the females 
over the males for the lower and higher B.-S. ages. The figures 
have been obtained by computing the sex differences in each B.-S. 
age, then adding separately (a) the instances in which the males 
excel and (b) the instances in which the females excel, then 
subtracting the smaller total from the larger, and dividing the 
remainder by the number of B.-S. ages included in the compari- 


15 Equal 4%. 


16 Based on meager data. 

17 Tables X, XI, XV, XVII, XIX and XXII, in Experimental Studies of 
Mental Defectives, pp. 68-91. The data tabulated are not always sufficiently 
extensive in all the tabulations to render the results entirely trustworthy. 
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son. The tests compared here are the form-board and the fol- 
lowing B.-S. tests: naming the four colors, reading the selection 
about a fire, reproduction of memory units from the selection 
thus read and the number of detached words uttered in 3 min- 


utes. The females surpass the males in these tests by the fol- 
lowing amounts: 


Test: Lower B.-S. Ages Upper B.-S. Ages 
Form-board: 23.8 sec. -12+18 
Four colors: 3.3 sec. 2.1 

Reading selection: 8.4 sec. 1.7 

Memory units: 03 units 1.4+ 
Detached words: 1.3 words 1.5+ 


It is apparent that the lower grades of females without exception 
do relatively much better than the higher grades of females, as 
compared with the low and high grade males, so that for this 


particular group of epileptics the theory is sustained: the inferior 
grades of men are relatively inferior to the inferior grades of 
women, in all the tests analyzed. Even should further investiga- 
tion demonstrate that this conclusion is valid for the epileptic 
class in general, this would not necessarily prove that it applies 
to other types of deviates from normal mentality, such as re- 
tarded, backward or feeble-minded cases. Owing to the'dis- 
crepancy on this point in the data presented above this question 
cannot be considered to be finally closed. It remains a fertile 
field for experimental investigation in future. 

Turning, now, to the first supposition: (a) what is the rela- 
tive percentage of boys and girls in the two groups in the differ- 
ent intelligence classifications? The percentage distribution of 
the different classifications of boys (based on the total number 
of boys) and girls (based on the total number of girls) in the 
clinic and school cases is as follows: 


Clinic Cases School Cases 
Boys’ Girls Boys Girls 
Subnormal :19 87.95 80.43 12.8 12.7 
Normal: 10.22 9.77 76.9 73.7 
Supernormal :2° 1.59 9.77 10.1 13.5 


18 The + sign indicates that the males surpassed the females. 
19 All cases classified as below normal or average. 
20 All cases classified as above normal or average. 
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It is apparent on cursory inspection that the proportion of sub- 
normal boys relatively to the number of subnormal girls is per- 
ceptibly greater in the clinic than the school group; and that the 
number of supernormal boys relatively to the number of super- 
normal girls is considerably less in the clinic than in the school 
group. Our finding, namely, that the clinic boys compared with 
the clinic girls do relatively poorer than the school boys com- 
pared with the school girls, is thus in accordance with expectation. 

Incidentally it may be observed here that in the Bellefield 
School there were more boys (9.1%) than girls (6%) rated as 
bright, but more girls (86%) than boys (81%) rated as average, 
and more boys (9.1%) than girls (8%) rated as dull; while in 
the Holmes School the percentage of average pupils was about 
the same for the boys (82%) and for the girls (81%), and 
likewise the percentage of dull cases (boys 18%, girls 18.8%). 
These curves of distribution are quite in contrast with the school 
statistics of retardation and elimination. A study of 15 city 
school systems showed that there were 13% more retardates and 
repeaters among the boys than among the girls, and 17% more 
boys than girls were eliminated.24_ Of consecutive cases, largely 
juvenile, clinically examined by the writer in university and 
public school clinics—most of whom were sent either because 
of suspected feeble-mindedness or because of pedagogical re- 
tardation—70.8% were males and 29.1% females. Of the pres- 
ent enrollment (February I, 1915) in the special schools in St. 
Louis 71.8% are boys and only 28.1% are girls. Of 520 pupils 
who had been in three subnormal classes in Chicago 87.7% 
were boys and 12% girls. (It has been claimed that the children 
in these classes are backward rather than feeble-minded.) The 
average number of “suspects” —candidates reported by principals 
for special classes in Paris—was 3.7% of the pupils in 10 girls’ 
schools and 5.35% of the pupils in 8 boys’ schools. These 
statistics uniformly indicate that there are more subnormal boys 
than subnormal girls. The explanation is frequently made that 


21 For a recent study of the comparative amount of retardation among the 
two sexes, see Hill, David Spence. Measurements in Elementary Education. 
Department of Superintendence, New Orleans Public Schools, 1914, 16f, 
20, 27. 
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this is not due to an actual preponderance of subnormal boys, 
but to the greater readiness of school authorities to report boys 
than girls for special schools, partly because the subnormal boys 
are more troublesome. No facts, however, have been produced 
proving that this actually is the case. It is a well known fact 
that there are more boys than girls in most of the feeble-minded 
institutions and colonies. Of the 24,737 inmates in the state 
institutions of the United States in 1912-13, 13,077 were males 
and 11,660 were females. Here, again, the claim is made that 
the preponderance of boys is due to the greater reluctance of 
parents to part from their defective female offspring. It should 
be emphasized, however, that among our unselected school cases 
from the Bellefield and Holmes schools there is no noticeable 
excess of subnormal boys. 

Turning, finally, to the second supposition (b): the tabulation 
on p. 63 shows that, while there are .45% more normal boys 
than normal girls among the clinic cases, there are 7.52% more 
subnormal boys than subnormal girls, and 8.18% less super- 
normal boys than supernormal girls. Tue following tabulation 
shows that there are relatively slightly more of the lowest grades 
(idiots, imbecile) among the boys, a larger proportion of the 
middle grades (morons and border-line) among the girls, and 


a larger proportion of the upper grades of subnormal (backward 
or retarded) among the boys: 


Subnormal 

Girls 
Idiots: 63 
Imbeciles : 12.14 11.27 
Morons: 13.73 17.29 
Border-line: 12.46 12.78 
Backward: 32.70 30.82 
Retarded : 16.29 8.27 


In a prior classification by the B.-S. scale of a village of epilep- 
tics we found a “larger percentage of high-grade males”? than 
females. Although there are slightly more male than female 
idiots (.7% more), the male imbeciles are fewer (by 7%), while 
the male morons (by 4.8%) and male retardates (by 1.4%) are 


22 Experimental Studies of Mental Defectives, p. 90ff. The males include 
both the boys (under 21) and the men (21 and over), and the females the 
girls (under 21) and the women (21 and over). 
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more numerous. Likewise if we consider the separate columns, 
there are less men than women idiots (by 2.1%) and less men 
than women imbeciles (by 2.4%), but more men morons (by 
3.1%) and retardates (by 1.3%); while “there are more boy 
than girl idiots (by 5.7%),” there are “decidedly less boy im- 
beciles (by 20.8%) and decidedly more boy morons (by 11.5%) 
and retardates (by 3%). The obvious superiority of the boys 
is confirmed by the above figures, although a relatively large 
percentage of the idiots are boys. Likewise the average amount 
of retardation was greater for the epileptic girls than for the 
epileptic boys, from chronological ages I to 13 by an average 
of .8 years, and from the chronological ages from 14 to 20 by 
.g years. The boys showed less retardation than the girls in the 
following B.-S. ages by the average amount in years indicated 
by the figure following the B.-S. age, which is given in Roman 
characters: II, 3.5; III, .3; VI, 3.8; VII, 2.0; VIII, 1.0; and 
XI, 1.4. The girls were retarded less than the boys in the fol- 
lowing B.-S. ages by the amount indicated: IV, 2.2; IX, 2.7; 
and X, .4.2% Subtracting the sum of the latter from the sum of 
the former and dividing by the number of B.-S. ages, leaves .74 
of a year as the average amount by which the boys are retarded 
less than the girls. 

It is, of course, possible that females preponderate among the 
low grade epileptics and males among the low grade feeble- 
minded, while the males preponderate among the highest grades 
of subnormals (backward and retarded cases) and epileptics, but 
the available data are inadequate to demonstrate this conclusion. 

Sylvester reports that the, boys in the special classes for the 
backward and the feeble-minded in the Philadelphia public 
schools were decidedly superior to the girls in form-board per- 
formance (by an average of 5.9 sec.), and attributes this to the 
fact that the “girls of these classes, as a group, are more back- 
ward than the boys,’’** the girls with a mentality equal to the 
brightest boys being left in the regular grades. Unfortunately 
no tabular data are supplied to prove that there actually was a 


23 As before, p. 102. 
24 As before, 16. 
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preponderance of low grade girls in the groups studied, or that 
the low grade girls did poorer than the low-grade boys. 

It is evident from the foregoing analysis that the questions 
as to whether there are numerically more subnormal males than 
females, whether there are more males than females in the ex- 
treme classifications, and whether the low grade males are rela- 
tively inferior to low-grade females while high-grade males are 
relatively superior to high-grade females, have not yet been con- 
clusively established. In order definitely to solve these questions 
it will be necessary in future to classify by exact objective 
methods and subject to varied tests large and varied groups of 
unselected males and females. No such studies have thus far 
been prosecuted on an adequate scale and subjected to adequate 
mathematical treatment. 

However, the fact that the subnormal boys are relatively more 
frequent than the subnormal girls in our clinic cases than in our 
school cases, and the fact that there are relatively more sub- 
normal boys than subnormal girls in the clinic group, would 
seem adequately to explain why the clinic boys do poorer than 
the school boys relatively to the girls. But before definitely ac- 
cepting this explanation we must examine another contingency 
which, if true, might in itself account for the relative inferiority 
of the clinic boys. This is the possibility that the average 
chronological age of the clinic girls may be greater than that 
of the clinic boys of the same intelligence classification—possibly 
due to the alleged greater reluctance of the parents and the 
schools to send backward girls than backward boys to special 
classes or to the clinic for examination. The average chrono- 


logical age of all the boys and girls in each classification is as 
follows: 


Border- _Back- Nor- Aver- 
Imbeciles Morons line ward Retarded mal Bright age 
Boys: 10.30 13.31 12.75 11.55 9.60 8.78 5.40 11.28 


Girls: 11.54 13.72 12.23 11.14 11.01 865 7.79 


While the boys’ and girls’ averages for all the groups are prac- 
tically the same, the girls are older than the boys in 4 of the 7 
classifications. In two of the groups where the girls are older 
the boys excel more frequently than do the girls (imbeciles, re- 
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tarded?®) but, contrariwise, the girls also excel more frequently 
than do the boys in two groups (morons and bright). On the 
other hand, in one of the groups where the girls are younger, 
the boys and girls excel equally frequently, although the average 
gain in seconds is slightly greater for the girls (border-line), in 
the second group the boys excel slightly more frequently, but the 
average gain is greater for the girls (backward), and in the 
third group the boys do decidedly poorer than the girls. It is. 
thus clear that the discrepancy cannot be referred to the differ- 
ence in chronological age between the two sexes, but to the rela- 
tive pteponderance of subnormal boys in the clinic group. 

Sinee there is a preponderance of subnormal boys in the clinic 
cases, he conclusion seems to follow that if feeble-minded boys 
and girls of the same degree of intelligence are compared the 
feebleéminded boys will slightly excel the feeble-minded girls, 
just as‘we have found to be the case with normal boys and epilep- 
tic males. Epileptic “males excel in the form-board test,” “par- 
ticularly in the average for the high-grade patients, and in the 
average and M.V. for the boy morons.’ In the general average 
the epileptic boys surpass the girls by 20.9 sec., and the men the 
women by 8.7 sec.?* 

From the foregoing analysis it is evident that in order to se- 
cure legitimate comparative data on the efficiency of the two 
sexes in respect to any given trait it is necessary to test an equal 
number of the same mental grades of boys and girls. Little, if 
any, heed has been given to this warning by the experimental 
psychologists—aside from comparing boys and girls of the same 
chronological age. Some experimental pedagogists when testing 
the doctrine of formal discipline have, however, attempted a 
division of squads into groups of equal capacity, but these have 
been mixed squads (containing both sexes). If we test a pre- 
ponderance of backward girls and a preponderance of bright 
boys it is quite manifest that our conclusions as to masculine 
superiority may be wholly erroneous. 


25 The average gain in seconds, however, is greater for the girls in the re- 
tarded group. 


26 As before, 99. 
27 The results are discrepant for the males and females. 
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General Results and Conclusions 


1. Boys are superior to girls in psycho-motor capacity as 
measured by this form-board, the average difference for each 
whole-year amounting, for all trials, to 1.3 sec., and for each 
half-year, based on the Sh. scores, to .48 sec. In Graph II the 
boys’ curve is uniformly better than the girls’ from age 8% ta 
14, except in age 10, where the curves practically overlap. The 
curves after age 15 are based on too few cases to permit of any 
conclusion. 

The subnormal boys and girls (clinic cases), however, are 
more nearly alike in form-board performance. The girls slightly 
excel when the comparison is confined to the separate successive 
groups of intelligence; while the boys excel when it is based on 
the averages for “all grades” of intelligence. The reasons why 
the subnormal girls did relatively better than the normal girls 
are: first, there were relatively more subnormal clinic boys than 
subnormal school boys; second, there were relatively more sub- 
normal clinic boys than subnormal clinic girls, and less super- 
normal clinic boys than supernormal clinic girls; and third, there 
were relatively slightly more low grade subnormal boys (idiots, 
imbeciles) than low-grade subnormal girls. The latter advan- 
tage for the girls may, however, be offset by the fact that there 
were relatively more boys than girls in the highest subnormal 
categories (backward and retarded). Detailed analysis of the 
data shows that a possible difference in the chronological ages 
between the boys and the girls is an entirely negligible factor. 

2. The boys’ superiority over the girls apparently becomes 
more marked with increasing chronological age, although the 
evidence is not absolutely conclusive. The boys’ superiority is 
shown visually in Graph II, based on the half-yearly classification 
as explained on page 4. The boys’ curve is superior in 19 and the 
girls’ in 7 of the 26 half-ages which permit comparison (no data 
are available for the boys in age 17 and for the girls in age 
16%. The girls are slightly superior to the boys in age 6 in- 
stead of inferior, as shown in the curve). In no age where the 
data are adequate does the difference amount to two seconds. 
This result, however, would be in accordance with expectation, 
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on the assumption that the greater maturity of the girls com- 
pared with the boys is more marked during the early years of 
childhood, becoming gradually less and less marked as the girls 
grow older. 

3. The superior normal boys excel the superior normal girls 
more frequently and decidedly than the inferior normal boys 
excel the inferior normal girls. The bright and average boys 
surpass the bright and average girls in 62% and 81.5%, respec- 
tively, of the comparisons, and by an average of .51 sec. and .65 


sec., while the dull boys surpass the duli girls in only 56.2% of 


the comparisons and by an average of .28 sec. 

Our data are somewhat discrepant with respect to the question 
as to whether the inferior grades of feeble-minded males are 
inferior to the inferior grades of feeble-minded females. On 
the other hand, a comparison of the records in five tests given 
to institutional cases of epilepsy shows that the lower grades of 
males do relatively much worse than the higher grades of males 
compared, respectively, with the lower and the higher grades 
of females. 

Our results suggest, but they do not conclusively prove, that 
the male sex varies more than the female sex, for while our 
superior boys vary more than the superior females both among 
the normals and among the epileptics, and while our inferior 
males vary more than the inferior females among the epileptics, 
our inferior males among the feeble-minded (clinic cases) do 
not always vary more than the inferior feeble-minded females. 
It is evident that we must collect additional data on an extensive 
scale before we can make categorical pronouncements upon the 
moot question of the relative variability of the two sexes. 

4. Closely related are the questions as to whether there are 
numerically a larger percentage of subnormal males than sub- 
normal females, and a larger percentage of the lower grades of 
males than the lower grades of females. Our data, in the main, 


tend to support the affirmative answer usually given to this 


question. We find far more boys than girls in the special classes 
in St. Louis; far more boys than girls have come to the author’s 


clinic for examination during the last three years, of whom the 
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great majority have graded below normal; a larger percentage 
of the boy than the girl clinic cases whose records have been 
compared in this form-board study were subnormal, and fewer 
boys than girls rated as supernormal; and among the “school” 
cases studied in this investigation more boys than girls were 
classed as dull and less were classed as bright. Moreover, public 
schoo] statistics of retardation generally reveal a larger percent- 
age of boy than girl retardates. Likewise, in the study of a 
village of epileptics we found a slight preponderance of male 
idiots over female idiots, but the average amount of retardation 
was greater for the girls (by .74 of a year), possibly due to 
the fact that there were relatively less male than female imbeciles, 
and more male than female morons and retardates. 

The tentative inference from our data, that there is a numer- 
ical preponderance of subnormal males over subnormal females, 
but that the abler males surpass the abler females, invites experi- 
mental verification or refutation upon an extensive scale. 

5. In order to arrive at legitimate conclusions in regard to 
the mental differences between the two sexes it is necessary to 
test approximately equal numbers of boys and girls, or men and 
women of the same grade of intelligence. Wholly erroneous in- 
ferences would be deduced from tests based on a preponderance 
of inferior males and a preponderance of superior females. 

6. Both the normal and the subnormal boys surpass the girls 
more frequently or more emphatically in the first or the second 
trial than in the third trial. Boys overcome the initial lag or 
inertia faster, or make a more vigorous initial attack, in the 
form-board test than girls. Accordingly the girls gain relatively 
more on their initial records from repetition. Because of this 
fact it is, again (see pp. 32, 53, 99) desirable in measuring the 
mental differences between the sexes to give the same tests more 
than once. In this test if three trials are given the best record of 
the three offers the fairest index of performance by which to 
compare the two sexes. 

7. Boys and girls seem to reach a resting plateau at the same 
points, namely, ages 8 and 13. The records at age 13 are the 
same for both sexes as at age 12, while the records at 8 are prac- 
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tically the same for both sexes as at 7. We do not find, in har- 
mony with an earlier finding that the boys’ curve is actually 
inferior to the girls’ curve at 12, and superior at 13 and 14, but 
that it is practically the same at 12 and 13 and precisely the same 
at 14. While the boys thus stagnate somewhat during these 
years, they still keep well abreast of the girls. We likewise find 
that the boys are clearly superior, instead of inferior, to the girls 
at 11. Warner made the observation that “In school the propor- 
tion of those who are dull at eleven years and older is higher 
with girls.”?® 

The reasons for the arrest in the curves at ages 8 and 13 are 
not obvious. It may be due to retarded or accelerated changes 
in the growth curve. But ijf this is the explanation why do not 
the arrests come at different points for the boys and the girls? 
The period of accelerated growth in height is alleged to come 
at 7 for girls and 8 for boys, the period of diminished growth 
at about 9 for girls and 11 for boys, and the period of maximal] 
growth at 13 for girls and 15 for boys. In weight the arrest is 
said to be most pronounced at 9 for girls and 11 for boys, while 
the greatest increase comes at 13 or 14 for girls and 16 for boys. 
The customary ascription of accelerations or retardations in 
mental developmental age-curves to corresponding physiological 
accelerations or retardations still rests, I believe, upon assumed 
premises, rather than on demonstrated evidence. 


28 As before, p. 246. 
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CHAPTER V 


THE INFLUENCE OF FAMILIARITY AND REPETI- 
TION ON PSYCHO-MOTOR ABILITY 


There is a number of factors which make for an increase in 
efficiency in this type of test in the second and third trials. These 
factors are, first, initial lag and “warming up.” Experiments 
have shown that there is a period of inertia at the beginning of 
work during which the individual is struggling to become better 
adjusted, followed by a period of rapid adjustment or heightened 
effectiveness. Second, familiarity. In this experiment this con- 
sists in the better perception or discrimination, largely visual, 
during the repeated trials of the solid or hollow forms (particu- 
larly on the part of the low grade subjects), the knowledge of 
the locations of the recesses in the board, and the association of 
the corresponding blocks with these locations. Third, motor 
facilitation, or the improved facility of grasping the blocks, 
handling the blocks and of placing them rapidly and accurately 
in the proper recesses during the repeated trials (a factor whose 
influence is quite obvious in the lower grades). Fourth, height- 
ened effort, due to confidence and encouragement born of the 
initial success, and the stimulating appeals from the experi- 
menter. Fifth, final spurt. The knowledge that the third was 
the final trial tended, no doubt, to stimulate many of the subjects 
to put forth unusual effort during this trial. All of these factors 
are elements of the practice curve—although theoretical scruples 
may be advanced against considering an improvement curve as 
a practice curve when there are only two repetitions. 

The following factors would tend to produce a loss of efficiency 
in the later trials. First, fatigue. Because of the fact that there 
were only three trials in all, this factor is probably negligible 
except in those lower grade cases who required a long time to 
do the test. Second, discouragement, because of difficulty to do 
the test properly the first time, sometimes observable in low 
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grade cases. Third, confusion. Some children get confused 
when hurried too much, observable in children of all types, but 
particularly in the lower grades and in the cases manifesting the 
confusion phenomena of the epileptic, the disequilibrated or 
alienated. Fourth, stubbornness or refusal to put forth greater 
and greater effort, very rarely observable. An occasional child 
will deliberately refuse to accelerate his speed, sometimes because 
of egotistic contempt for the test. 


School cases, or normal children 


The analysis of the successive records will be confined to the 
whole-year averages. 

That the great majority of the school cases improved with 
each successive trial appears very clearly from the following 
facts, based on the separate comparison of the bright, average 
and dull pupils in the successive trials (120 comparisons in 
Tables I to XV): 

Eighty-two per cent of the best averages (fastest speeds) were 
made during the third trial, and only 15% during the second, 
and 2.5% during the first trial. Contrariwise 92% of the poor- 
est averages (slowest speeds) were made during the first trial 
and only 5% during the second, and 2.5% during the third trial. 
Necessarily the average records (intermediate speeds ) were made 
in the second trial; actually 82% are found here, as against 
12% in the third and 5% in the first trial. 

Based on the combined averages’ for the bright, average and 
dull boys and girls in Tables I and XV, we find that in all ages 
without exception all the slowest performances were made during 
the first trial, all the intermediate during the second and all the 
fastest during the third trial. If the averages in the third trial 
are compared with the averages for the shortest scores (Sh. col- 
umn) it is found, again, that the latter are faster in all ages 
except one (age seventeen, where they are equal). 

1 These averages were not computed by averaging the averages for the 
bright, average and dull pupils and dividing by three, but by totalling the 
scores for all the pupils within the whole-age classification and dividing by 
the total number of cases. This complete method of computing the final 


averages (which alone is precisely accurate) has been employed in all cases, 
except the final averages for the M.V.’s. 
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The amount of the improvement may be expressed in two 
ways: first, in terms of the difference in seconds between the 
fastest and slowest averages, or between the averages of the first 
and third trials, or between the averages for each successive trial ; 
and, second, in terms of five indices of improvement (f). Thé 
first index is computed by dividing the different averages in the 
first trial into the corresponding averages in the second trial 


(f =); the second, by dividing the averages in the second trial 


into the corresponding averages in the third trial (F>); the 

third, by dividing the averages in the third trial into the corre- 
h. 

sponding averages for the shortest (Sh.) scores (f =) ; fourth, 


by dividing the averages in the first trial into the corresponding 


averages in the third trial (f =) ; and fifth, by dividing the aver- 

ages in the first trial into the corresponding averages for the 
h. 

shortest scores (f =). Since these records are based on time 


performances, an index less than unity (1.00) indicates a gain 
while an index in excess of unity indicates a loss. The difference 
between the index and unity may be taken as the percentage of 
loss or gain. 

The improvement between the slowest and fastest successive 
averages, based on the combined averages of the bright, average 
and dull pupils (which accordingly means between the first and 
third trials) amounts in seconds to the following for each age: 


Gain: 16.3 13.6 87 6 38 36 24 22 18 2. 17 24 21 24 


The average improvement per age for the 14 years is 4.9 sec. 
The average for the three lowest ages is more than 2% times 
as large (12.8 sec.), while for the eight highest ages it is not 
quite half as large (2.1 sec.). 

The indices of improvement are as follows for each age: 
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— 69 .71 .78 80 87 87 .of go 89 .o 88 85 
f a 93 92 91 95 94 93 96 04 97 95 96 93 .93 90 93 
91 82 07 .09 04 06 04 .04 03 04 .93 .07 .QI1 100 .94 
65 67 6 80 86 87 88 86 8 82 84 79 
60 61 69 .72 .79 82 82 82 8 .78 8 .76 


(The indices have the same meaning as on page 75.) 

Taking the averages for all ages (right hand column above) 
the per cents of increase are as follows: 15% for the second 
trial compared with the first; 7% for the third compared with 
the second; 6% for the shortest averages compared with the 
third trial; 21% for the third compared with the first trial; and 
24% for the shortest averages compared with the first trial. 

Finally if we compute the average time in each trial for all 
the pupils in all the ages we get the following figures: 


Trial : I II III Sh. 
Averages:  20.8sec. 17.5 sec. 16.6 sec. 15.7 Sec. 


The difference between I and II is 3.3 sec.; between II and III 
.g sec.; between III and Sh., .g sec.; between I and III, 4.2 sec.; 
and between I and Sh., 5.1 sec. The indices and per cents of 
improvement are as follows: 


2 3 ee. 3 Sh. 
I 2 3 I I 
84 16 6: 6 79 75 25 
Basing our comparison upon the performances of the average 
pupils only the gains, in séconds of time, between the fastest and 


slowest of the three successive averages in each age are as 
follows: 


Gains: 176 162 92 47 36 3.7 25 22 19 21 1.7 LI 2.5 24 


The average improvement per age for all ages is 5.1 seconds. 
It is about seven times as large for the three lowest ages (14.3 
sec.) as for the eight highest ages (about 2 sec.). 

The indices of improvement, based on the records of the aver- 
age pupils, are as follows: 
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Ages: 4 5 6 7 8 g 10 ¥ 12 13 1% 15 16 17 «Ave. 
2 


f — 70 65 .76 81 87 87 88 of 00 of 93 95 87 84 84 
f oa 89 93 93 95 95 92 97 94 96 94 93 06 04 95 
96 93 06 04 04 .07 04 O4 .04 .05 .04 .92 .02 1.00 
aa 62 61 .71 .78 82 80 85 86 87 85 87 ot 82 8 .79 
58 57 68 .73 .78 8 82 81 82 85 .75 8 .75 


Taking the averages for all ages the percentage of increase in 
the second trial over the first amounts to 16% ; of the third over 
the second, 6% ; of the shortest scores over the third, 6%; of 
the third over the first, 21% ; and of the shortest scores over the 
first, 25%. These figures are approximately the same as those 
given for the corresponding indices on pp. 76. They uniformly 
show that a very considerable increase in efficiency occurs in this 
test from only two repetitions, about three-fourths of the im- 
provement during these repetitions occurring in the second trial. 
Based on their initial records, the average pupils (above) im- 
proved appreciably more than the dull or bright pupils, while the 
dull improved about the same or slightly more on their first 


records than did the bright pupils, as shown by the following 
indices and per cents of improvement :* 


2 3 Sh. 3 Sh. 
f Jo ff Jo f Jo f % f Jo 
Bright: 89 II 04 6 93 7 85 15 80 20 


On the basis of the fourth index (f 2) the average pupils gained 


6% more than the bright and 5% more than the dull. That the 
average pupils gain most is probably due to the fact that the 
bright pupils are able to function very efficiently from the start, 
hence cannot evince so large a gain in later tests. On the other 
hand, the dull pupils ought to show a large gain because they 
make a poor initial start. But the figures show that they are 
unable entirely to overcome their initial handicap, although they 
improve relatively a trifle more than the bright pupils. The 


2 Based on ages 5 to 16, inclusive. 
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bright pupils fail to improve as much as the average because of 
their high initial efficiency, but the dull pupils improve less than 
the average because they are unable to overcome their inertia. 
That the dull pupils actually made a larger ratio of their fastest 
records in the first and second trials, a larger ratio of their slow- 
est records in the second and third trials and a larger ratio of 
their intermediate records in the first and third trials, than did 
the bright and average pupils, is shown in the following tabula- 
tion, in which is given the percentage of the fastest, slowest and 
intermediate averages which come in the first, second and third 
trials, for the bright, average and dull pupils: 


Distribution of Fastest Averages 


First trial Second trial Third trial 
Bright: 0% 15% 85% 
Average: 0% 790 93% 
Dull 8% 15% 7770 

Distribution of Slowest Averages 

First trial Second trial Third trial 
Bright : 100% 0% 0% 
Average: 100% 0% 0% 
Dull: 7790 15% 8% 

Distribution of Intermediate Averages 

First trial Second trial Third trial 
Bright: 0% 84% 15% 
Average: 0% 92% 7% 
Dull: 15% 69% 15% 


For the bright and average pupils all of the slowest averages 
come in the first trial, but for the dull 23% come in the second 
and third trials. For the bright and average pupils none of the 
fastest averages come in the first trial, while for the dull 8% 
come in this trial. 

The effect of repetition is very much greater for the seven 
younger ages (4 to 10) than the seven older ages (11 to 17), 
as shown by the following indices and per cents of improvement: 


2 3 Sh. Lche Sh. 
f— {—- f—- F 
I 2 3 I I 


Younger ages: 80 20 } .93 7 .93 7 75 25 71 29 

The difference between the indices for the older and the 
younger groups amounts to 10% for the first index; 1% for the 
second index, 1% for the third index, 9% for the fourth index, 
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and 9% for the fifth index (=) The younger children uni- 


formly improve from repetition relatively more than older 
children, particularly from the first repetition. 

The gain among the average pupils is likewise very much 
greater for the seven younger ages (4 to 10) than among the 


seven older ages (11 to 17), as shown by the following per cents 
of improvement: 


2 3 Sh. 3 Sh. 
f— % f— % f— f— f— 
I 2 3 I I 
Younger ages: 79 21 .93 7 O4 6 74 26 70 30 
Older ages: .gO 10 94 6 94 6 85 15 81 19 


The difference in the per cent of improvement amounts to 
11% in the first, fourth and fifth indices, 1% in the second, while 
the gain is the same in the third index. Younger children im- 
prove relatively more on their initial records from one repetition 
than do older pupils. The latter gain relatively almost as much 
as the former from a second repetition; 7. ¢., the gain in the third 
trial compared with the second is almost as large for the older 
as for the younger cases. 

The young bright or dull children also improve more on their 
initial records than do the older bright or dull pupils. But the 
difference between the young bright children compared with 
older bright children is smaller than the difference between the 
young dull children compared with the older dull children, as 
is evident from the following indices of improvement (except 


Sh. 


2 3 Sh. 3 Sh. 
f— f— 
I 2 3 I I 

Bright 

Younger* 88 92 .93 82 77 

Older® QI 96 04 88 84 

Difference .03 04 OI 06 07 
Dull 

Younger* 85 88 92 77 70 

Older5 .90 1.00 92 QI 84 

Difference 05 12 14 14 


The difference between the dull groups is about twice as great 
as the difference between the bright groups. The explanation 


Ages 5 to 10. ® Ages 11 to 16. 
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is probably the following. The younger bright child already 
makes a fairly effective initial adjustment in this test. He has 
the intelligence needed to rapidly adjust himself to the problem. 
Accordingly the older bright child cannot markedly improve upon 
the younger bright child’s initial efficiency; nor can he improve 
as much from repetition as his younger brother, because he is 
- operating nearer the maximal limit of human possibility in this 
test. 

On the other hand, the younger dull child does nor have the 
necessary intelligence to make a very effective initial adjustment 
to the problem. He has to learn to identify the blocks and to 
locate the recesses. This he succeeds in doing measurably suc- 
cessfully during the first and second trials. Hence he shows 
a large gain during the second and third trials—a gain due per- 
haps more to his improved recollection of the location of the 
recesses than to motor acceleration. The older dull child, how- 
ever, has sufficient intelligence to readily associate the blocks and 
their corresponding recesses, hence he does relatively better dur- 
ing the first trial and therefore does not improve so much during 
the subsequent trials. His improvement would probably depend 
primarily upon increased motor facilitation (speed), while the 
improvement of the younger dull child would depend upon in- 
creased motor facilitation plus improved perceptual and recogni- 
tive factors. 


Clinic cases, arranged according to B.-S. age 


The analysis is based on the figures for “all grades” for both 
sexes combined in Tables XVI to XXVII (last four columns). 

Eighty-two per cent of the best averages were made during 
the third trial and only 18% during the second, while, likewise, 
82% of the intermediate or average records were made in the 
second trial, and only 18% in the third trial. All the poorest 
records are found in the first trial. 

The amount of improvement in seconds of time between the 
best (fastest) and poorest (slowest) of the three successive aver- 
ages amounts to the following for each successive B.-S. age: 


B.-S. Age: IV Vi we XI XII XIII 
Gain: 32. 563 193 134 116 90 70 590 48 7.7 3.7 
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The average improvement for all ages is 15.5 sec., which is 
three times as large as the corresponding improvement for 
chronological ages 4 to 17 for the school cases. The improve- 
ment diminishes fairly regularly from year to year. It is 4% 


times as large for the five lower ages (26.5 sec.) as for the five 
upper ages (5.8 sec.). 


The indices of improvement are as follows: 


B.-S. Ages: III IV V VI VII VIIIIX X XI XII XIII Ave. 
f—: oe BA 373. 
102 .79 88 80 95 92 1.02 .g2 
f 77 88 93 .O1 95 .04 .08 1.00 gI 
67 48 .70 .70 68 .71 .72 .74 67 8&1 69 
f bad 52 43 63 63 64 66 69 .70 74 67 .74 64 


The average improvement for all ages of the second trial over 
the first amounts to 25%; of the third over the second, 8%; 
of the shortest (Sh.) over the third, 9%; of the third over the 
first, 31% ; and of the shortest (Sh.) over the first, 36%. The 
clinic cases consistently improved more than the school cases in 
every index. The difference amounts to the following in each 


index (based on the figures above for the school cases) : f=, 


3 Sh. 3 Sh. ; 
.09 ; 02; 03; .10; and Pon 11. The differ- 


ence amounts to about 10%, based on the first and last two 
indices. 

The effect of repetition is appreciably and consistently greater 
for the five lower than for the five higher B.-S. ages, as shown 
by the following tabulation: 


2 3 Sh. 3 Sh. 
B.-S. Ages: f— f— f— f= f— 

I 2 3 I I 
III to VII: 71 890 87 64 57 
IX to XIII: 78 95 73 70 


Difference: 07 05 
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Sh. 
The difference between the initial and the best records (f —) 
I 


is very considerable. The improvement amounts to 43% for the 
low grade cases, but only 30% for the high grade cases. In 
other words, the less intelligent cases adjust themselves very 
poorly at first, and therefore improve relatively more than the 
high grade cases, who function more nearly at their best from 
the start. We have already seen that younger children improve 
more on their initial records than older children. Of course, the 
factor of chronological age complicates the B.-S. age classifica- 
tion, and explains, in part, the differences which we find between 
the lower and higher B.-S. ages. That is, the average chrono- 
logical age increases, though not with absolute regularity, as the 
B.-S. age increases, as may readily be seen from an examination 
of the tables (XVI to XXVII). Indeed, the average chrono- 
logical age for B.-S. ages II to VII is 9.0, whereas for ages IX 
to XIII, it is 13.7. The cases (largely subnormal) who are 
mentally younger are also, in the main, chronologically younger, 
and hence they should follow the same rule as young children 
in relation to older children. 

The average time in seconds for each successive trial for the 
whole group of cases (all the individuals in all the ages) is as 


follows: 


Trial: II III Sh. 
Averages: 35.0 26.8 23.5 22.1 


It is of interest to compare these averages with the correspond- 
ing averages for the school cases (p. 76). The school group 
reacted decidedly more rapidly in all trials, the difference amount- 
ing to the following for each trial: 14.2, 9.3, 6.9 and 6.4 sec. 
The slower reaction rate of the clinic cases is due, no doubt, 
to the preponderance of subnormal cases in that group (ranging 
all the way from idiots to merely retarded cases). Somewhat 
less than 12 per cent of the school cases were classified as dull 
(only a very few of these being actually feeble-minded), 12% 
as bright and 75% as normal (average). On the other hand 
eighty-five and eight tenths per cent of the clinic cases were 
classed as subnormal (including 6 groups below normal), but 
only 10% as normal and 4% as supernormal (bright). 
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The difference between I and II for the clinic cases amounts 
to 8.2; between II and III, 3.3; between III and Sh., 1.4; be- 
tween I and III, 11.5; and between I and Sh., or between the 
slowest and the shortest, 12.9 sec. These differences are more 
than 2% times as large as the corresponding differences for the 
school group (p. 74). The indices of improvement, based on 
the above general averages are as follows: 


3 Sh. 3 Sh 
f— f— f— f— f— 
I 2 3 I I 
.76 87 94 67 63 


These indices are, again, decidedly larger than the corresponding 
indices for the school group, the differences for the indices in the 
order given above being .08, .07, .00, .12 and .12. The reason that 
the clinic cases improved more than the school cases is due, again, 
to the much larger number of subnormal cases in the clinic 
group. The normal or bright child adjusts himself well to a 
new situation from the very beginning, hence he cannot improve 
as much upon his initial record as the retarded child who makes 
a poor initial adjustment. The conclusion (p. 53) can be verified 
by averaging together the records in each trial for all the differ- 
ent classifications of intelligence irrespective of the B.-S. or 
chronological age in which the subjects grade. The following 
tabulation gives the general averages for each intelligence classi- 
fication for each trial, together with the indices of improvement: 


2 3 Sh. 3 Sh. 
I II III Sh. f— f-— f— f- fo 
; I 2 3 I I 

Imbeciles : 78.5 38.9 45.5 39.5 49 ‘1.17 86 58 .50 
Morons: 34.4 25.5 22.7 21.4 74 8 oo 6 #&«.62 
Border-line: 24.9 20.6 19.0 18.3 82 .96 76 
Backward: 288 21.4 202 12.2 .70 66 
Retarded: 27.7 23.0 20.9 19.4 .9O .Q2 75 70 
Normal : 29.6 240 22.2 19.3 95 65 
Bright: 24.8 23.3 22.7 22.4 .93 .98 QI 


While there are exceptions it is seen that the lowest groups 
gain more than the highest. The average amount of gain for 


the three lowest groups, based on the last index (f—), is 
I 


38.3%, while the average gain for the three highest groups is 
only 25%. The improvement is most marked for the imbeciles 
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and morons. The large improvement for the normal cases is 
probably due to the preponderance of young children in this 
grouping. Actually the average age of the normal boys and 
girls was 8.78 and 8.65 years, respectively, while the correspond- 
ing ages of the imbeciles were 10.3 and 11.5, and of the morons 
13.3 and 13.7. The retarded and backward children likewise 
averaged older than the normal pupils (cf. p. 67). 


Clinic cases, arranged according to chronological age 


The results will be analyzed only for “all grades,” both sexes 
combined, ages 3 to 33, last four columns in Tables XXVIII to 
XLVIL. 

Ninety-five per cent of the fastest records were made during 
the third trial and the other 5% during the first; the same ratios 
of intermediate records were made during the second and third 
trials, while all the slowest reactions were made during the first 
trial. The gain from repetition is rather more marked in the 
chronological than in the B.-S. classification of the clinic cases. 

The amount of improvement in terms of seconds between the 
fastest and the slowest reaction rates made during the three 
trials is as follows for each chronological age: 


{ 
Chron. age: 3 4 5 6 7 8 9 10 I 12 13 14 
Gain: 11.9 21.2 21.1 23.1 301 15.7 87 83 125 8&5 95 8. 
Chron. age: 15 16 17 18 I9 25 33 
Gain: o7 42 % JR Ja Ga 


The average improvement for all ages, 17.6 sec., is 2.1 sec. 
larger than the corresponding average in the B.-S. classification. 
The improvement decreases with increasing chronological age, 
but less regularly than was the case in the B.-S. classification 
(p. 80). It is about 4 times as large in the group of 9 lower 
ages (3 to II, 28.8 sec.) as in the group of 9 upper ages (12 to 
33, 7.3 sec.). Here the difference between the lower and higher 
group of ages is slightly less than in the B.-S. classification. 


The following tabulation gives each index of improvement in 
all the ages: 
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6 7 8 9 10 II 12 13 1415 1617 18 19 25 33 Ave. 
82 .68 .68 .71 .9: .69 .78 .72 .73 .76 81.79 82 83 
‘72 .75 93 97 .79 .93 .90 .92 .90 .93 1.06 .95 .94 .66 .79 6 82 
97 .95 .95 80 .95 .93 .93 .9I .96 .93 86 87 .99 1.00 1.00 1.00 .94 
59 .5 


I 64 .73 .72 65 .71 .67 67 .65 84.77 .75 64 60 68 .66 
57 .48 .61 .65 .69 .60 .66 .62 .64 .61 .70 68 .74 64 60 68 63 


The average gain in all ages of the second trial over the first 
amounts to 17%; of the third over the second, 18%; of the 
shortest (Sh.) over the third, 6%; of the third over the first, 
34% ; and of the shortest (Sh.) over the first, 37%. Compared 
with the B.-S. classification, the improvement is decidedly less 


2 
(by 8%) in the first index (—), and decidedly greater (by 
I 


10%) in the second 653, The reason for this discrepancy is 
2 


not clear, although it is partly accounted for by the abnormal 
figures in age 3. If age 3 is eliminated the gain of two over one 


2 
is increased to 21% (f — =—.79), and the gain of three over two 
I 
is decreased to 15% (f = = .85). The greatest gains are thus 
2 


2 3 Sh. 
in f —, f — and f — in both the chronological and B.-S. 
I I I 


classifications. 


The 9 younger ages show more improvement from repetition 
than the 9 older ages, as shown by the following indices: 


2 3 Sh. 3 Sh. 

Chron. ages: f— f-— 
I 2 3 I I 
3 to II: 87 77 04 63 59 
12 to 33: 80 87 04 69 65 
Difference: —.07 10 .0O .06 06 


2 

The exception in f — disappears if the abnormal figure in age 
I 

3 is eliminated, which gives an index of .78 instead of .87 and 


a difference of .o2 (and an index of .84 in f = instead of .77, 
2 


| 
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Chron. 
ages 3 4 5 
1.60 .94 .76 
1.00 .92 .98 
47 .70 .66 
.47 .66 .66 
< 
if 
4 
ty 
ak 


86 J. E. WALLACE WALLIN 


and a difference of .03). The differences, however, are smaller 
than the corresponding differences between the lower and higher 
B.-S. ages (p. 81). The reason for this may be the fact that not 
so large a percentage of the cases in the lower chronological ages 
were subnormal and a larger percentage were normal or bright 
than in the upper chronological ages. Thus the greater normal 
gain made by the young and retarded cases, in the lower ages, 
would be partly offset by the presence of bright children, who 
gain less because of their effective initial attack. On the other 
hand, a larger preponderance of subnormal children in the older 
chronological ages, or a deeper degree of average retardation in 
the older group, would tend to cause a larger improvement from 
repetition. The reason that the older children do not improve 
absolutely more than the younger cases is the fact that they are 
chronologically older—the accelerated improvement from repeti- 
tion which goes with backwardness is partly offset by the dimin- 
ished improvement from repetition which goes with greater 
maturity. 


General Results and Conclusions 


1. There is a constant and marked gain in efficiency with 
each repetition in this test. This gain is evident in all the groups 
of cases. In the vast majority of instances, the poorest averages 
come in the first trial, the intermediate averages in the second, 


-and the best averages in the third trial (of course, there are 


numerous individual exceptions). 

2. The amount of the gain between the slowest and fastest 
averages is very considerable. It amounts to 5.1 sec. for the 
normal (school) cases, based on the general averages for all the 
cases, 15.5 sec. for the clinic cases, B.-S. classification, and 17.6 
sec. for the clinic cases, chronological classification. The normal 
children gained 25% over their slowest records, while the clinic 
cases gained 36% (B.-S. classification) and 37% (chronological 
classification). The improvement from repetition is distinctly 
larger, both absolutely and relatively, for the subnormal cases. 
This is true for every index of improvement. 

3. The reason that the subnormal cases improve more than 
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the normal cases is due to the fact that the normal cases are 
capable of making an effective initial adjustment while the sub- 
normal cases are more or less confused at first by the complexity 
of the problem. Because they make a poor initial attack they are 
able to show a larger relative gain in the later trials. That the 
amount of improvement resulting from repetition is a function 
of the degree of intelligence of the child is further indicated by 
the considerations advanced in the four following paragraphs. 

4. The lower grades of subnormal children gain relatively 
more from repetition than the higher grades. The gain of the 
Sh. averages over the averages in the first trial amounts to 
38.3% for the imbeciles, morons and border-line cases, but only 
25% for the retarded, normal and bright cases. 

5. The younger children gain more from repetition than the 
older children. This is not only true for the normal children, 
but also for the subnormal whether classified according to 
chronological or B.-S. age (the children in the lower B.-S. ages 
average younger than those in the upper B.-S. ages). But the 
difference is larger in the subnormal group than in the normal 
group. The difference between the indices for the younger and 
older normal cases amounts to over .10. The younger children 
are, of course, less intelligent than the older children, hence make 
a poorer initial attack. 

6. Among the normal children the dull pupils gain slightly 
more than the bright pupils. However, the average pupils gain 
more than either the bright or the dull—possibly for the reason 
advanced on page 77. 

7. Young bright children compared with older bright children 
improve relatively less than young dull children compared with 
older dull children, probably for the reasons given on page 8o. 
The latter improve relatively about twice as much. 

8. The improvement made from the first repetition is rela- 
tively much greater than the improvement made from the second 
repetition; that is, the difference between the first and second 
trials is greater than the difference between the second and third 
trials. This is true both for the normal and the subnormal cases. 
Thus for normal children the improvement in the IId trial, based 
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on the general average for all cases, amounts to 16% compared 
with 6% in the IIId trial (7. e., the I1I[d compared with the IId 
trial) ; and for the subnormal cases, B.-S. classification, the cor- 
responding figures are 25% and 8%. The amount of improve- 
ment of the shortest (Sh.) averages over the IIId trial is about 
the same as the IIId over the IId for both the normal and the 
subnormal cases (except that it is smaller in the chronological 
classification of the subnormal cases). This indicates that the 
most satisfactory criterion by which to compare the efficiency 
of different types or grades of individuals in this test, as it is 
usually conducted, is the shortest score of the three trials. At 
the same time, from all the evidence at hand it is quite clear that 
the children would continue to increase in efficiency in successive 
trials after the third trial. But the absolute amount of incre- 
ment, manifestly, would decrease from test to test. 

9. The facts which we have discovered regarding the practice 
differences in the form-board test between dull, bright and aver- 
age, and younger and older, children offer a means of explana~- 
tion of the discrepancies sometimes found between the results 
of different investigations on the curves of learning, practice, 
fatigue, recuperation. A curve which may apply to one grade 
or one age of intelligence need not necessarily apply to a different 
grade of intelligence. Curves of improvement based on the work 
of bright college students might have more or less application 
to bright children, but little or no application to dull children. 
Similarly curves of fatigue may differ according as they are based 
on the work of bright, average or dull pupils in the grades, or of 
bright mature students in the university. 
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CHAPTER VI 


VARIABILITY IN PSYCHO-MOTOR PERFORMANCE 


The M.V. (or A.D.) furnishes a measure (although less ac- 
curate than the S.D.) of the amount of deviation or variability 
between the individual measurements of a given series of meas- 
urements. It enables us to determine the difference in variability 
with respect to any trait between different subjects in different 
chronological or B.-S. ages, between different types of cases 
(bright, normal, dull, feeble-minded, epileptic, insane), between 
the two sexes, between children and adults, etc. It also enables 
us to determine the reliability of any given age-norms, for it is 
evident that if the variation between the trait scores of children 
of the same age is very large the norms have little or no value. 
The larger the variability between the individual measures the 
less do the means represent central tendencies. 

The absolute M.V.’s in the tables have been worked out sep- 
arately for the boys and the girls. That is, the M.V.’s for the 
boys of any given age represent the average of all the differences 
between each determination and the mean value in the boys’ 
series of measurements and similarly for the girls. On the other 
hand, the M.V.’s for “both sexes’ (owing to inability to find 
time for the more extended calculation) have been computed by 
adding the M.V.’s for the boys and girls of the same age and 
dividing by two. As is well known, the average so obtained is 
not absolutely accurate. While the difference between the aver- 
ages obtained by the abbreviated and complete method may 
sometimes be quite appreciable, I have not found, in any of the 
cases in which I have proved the results, that the differences are 
sufficiently large to modify the general conclusions drawn. How- 
ever, if the reader demands precisely accurate figures he may 
confine his attention to the M.V’s. and coefficients given sep- 
arately for the boys and the girls. 

The relative M.V. or coefficient of variability, in distinction 
from the absolute M.V., expresses the M.V. in relation to the 
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average ev. It is a more significant measure, because it 
ve. 


gives the s#2 of the deviation in relation to the size of the aver- 
age. A deviation of 2 is important when the average is 10, but 
insignificani when the average is 100. 


The school cases 


% 


The average M.V. for both sexes, based on the averages of 
the shortest: records (Sh.) for all the whole-year ages, 4 to 15, 
inclusive, amounts to 1.9 sec. per year. Since this is 12% of 
4 the average time of these records for all the pupils, it indicates 
: that there is a moderate amount of variability in form-board 
4 performance among children of the same age who differ in in- 
Hi telligence not more than children selected from a normal dis- 
‘ tribution (an unselected array of normal children). 
| The absolute M.V. decreases regularly from trial to trial, as 
indicated by the following averages for ages 4to 15: I, 3.3 sec.; 
II, 2.8; III, 2.4 sec.; and Sh., 1.9 sec. The M.V.’s decrease 
4 in 78% (39) of the comparisons from trial to trial, in only 4% 
t (2) of the trials are they the same and in only 18% (g instances) 
" do they increase in successive trials. The index of variability 
also decreases somewhat for the third trial and for the shortest 
scores but not in the second trial: I, 15%; II, 16%; III, 14%; 
and Sh., 12%. It is evident that, from the standpoint of varia- 
bility, we are justified in using the shortest records in preference 


4 to I, II or III. 
The absolute M.V. is very slightly smaller for the boys than 
for the girls, except in the second trial, as indicated by the fol- 
lowing M.V.’s for ages 4 to 15, inclusive: 
Trial: I II Ill Sh. 

Boys: 3.8 sec. 2.9 sec. 2.2 sec. 1.7 sec. 

Girls: 4.8 2.8 2.7 2.0 


The biggest difference is in the first trial, 1 sec. The boys’ M.V. 
is smaller than the girls’ in 66% of the ages in the first trial 
(larger and equal in 16% each), in 50% in the second trial, in 
a 42% in the third trial, and in 58% for the shortest scores (larger 
| in 33% and equal in 8%). 
¥ _ The coefficient of variability is likewise smaller for the boys 
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girls, 1.3 sec.). In the lower ages it is likewise smaller for the 
girls in all trials, with one negligible exception, while in the upper 
ages it is smaller for the girls in the third trial only, being equal 
in the second trial, and larger in the first and the Sh. scores. 
The M.V. is more frequently (in more ages) smaller for the girls 
in the first, second and third trials, but not in the Sh. scores. The 
coefficient is smaller for the girls in I and II, but for the boys in 
III and Sh. (maximal difference .05). But based on the aver- 
ages for the lower and upper group of ages, it is slightly larger 
for the girls. These results would not justify more than the 
tentative statement that the variability tends to be slightly larger 
for subnormal boys than for subnormal girls, and slightly smaller 
for normal boys than normal girls. 

I may here tabulate the results of a study of the comparative 
coefficients of variability in tests given to subnormal epileptic 
males and females.” 

The coefficients of variability are greater for the girls than for 
the boys in the following tests: naming four colors (a difference 
of .10); naming 60 words in three minutes (difference, .10) ; 
memory of selection read (difference, .og) ; form-board perform- 
ance (difference, .20) ; and hand dynamometry, right hand (dif- 
ference, .O1 ). 

In the following test the coefficient is larger for the boys than 
for the girls: reading test (difference, .03). 

In the following test the coefficient is larger for the women® 
than for the men: dynamometry, right hand (difference, .03). 

In the following tests the coefficients are larger for the men 
than for the women: 60-word test (difference, .11); four colors 
(difference, .18); reading (difference, .03); and form-board 
test (difference, .14). In the memory test, however, the co- 
efficients are the same. 

In ataxiagraphic sway the coefficients are greater for the males 
than the females in the antero-posterior direction, eyes shut (dif- 
ference, .06) ; and greater for the females than the males in the 
lateral direction, eyes shut (difference, .or) and eyes fixated 


2 Experimental Studies of Mental Defectives, 93ff. 


3 The sense in which the words boys, girls, men, women, males and females 
are used is given on p. 65. 
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(difference, .06), and in the antero-posterior direction, eyes fix- 
ated (difference, .10). 

Here we find the curious result that whereas the coefficients 
are larger in five tests for the girls and in only one test for the: 
boys, they are larger in four tests for the men and in only one 
test for the women. That the evidence is just as inconclusive 
from the study of variability in the epileptic as in the feeble- 
minded or normal is indicated, further, by the following facts: 
the average of the per cents of passes for the individual test: 
in each of the B.-S. ages in which the subjects were classi 
was exactly the same for the boys as for the girls (61%); a 
the average M.V. for all ages (except XIII) between the jr 
cents of passes for each test in each age was approximately the 
same for boys as for girls (.20 vs. .21).* However, the rang 
between the highest and the lowest per cent of passes for the tes 
in each age was larger for the girls (.74%) than for the boy 
(60% ).° 

It is evident that the only conclusion which seems clearly justi- 
fied by a careful analysis of variability in different types of ab- 
normal and normal subjects is that in some tests the male sex 
is less variable, in others the female sex is less variable, while 
in still others there is practically no difference. We have found 
no experimental warrant for the sweeping statement that the 
male sex represents variation and the female sex conservation. 


* As before, p. 34. _ 
5 As before, p. 39. 
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M.V.’s 
except in the second trial, as shown by the following —— for 
ve. 
ages 4 to 15, inclusive: 
Trial I II III Sh. 
Boys: 18% 16% 13% 10% 
Girls: 21% 15% 15% 12% 


In the following tabulation the coefficient of variability, based 
on the shortest scores (Sh.) is given separately for the boys and 
the girls for each chronological age from 4 to 15: 

Boys: .13 09 .II .14 .10 09 .09 .10 09 .II .09 .07 .10 

Girls: 11 .13 .07 .12 8 .10 .07 .II .07 .09 .099 
While the coefficient is less for the girls in six of the ages, 
greater in four ages and equal to the boys in two ages, the aver- 
age coefficient for all the ages is practically the same. 

There is a decrease in the size of the coefficients in 6 of the 
successive ascending ages, an increase in 4 and equal coefficients 
occur once in the case of the boys; and a decrease in 5 ascending 
ages, an increase in 4 ages and equal coefficients occur twice in 
the case of the girls. 

The absolute M.V. decreases fairly regularly from age to age. 
In the first and second trials there is a decrease in 73% of the 
ages (4 to 15, both sexes combined), and an increase in 27%; 
in the third trial an increase and decrease each in 45%, and equal 
scores in 9% of the ages; and in the averages for the shortest 
scores a decrease in 54%, an increase in 36%, and equal scores 
in 9% of the ages. In the following tabulation the average 
M.V.’s are given for both sexes only for the age-groups indi- 
cated: 


Trial: I II III Sh. 
Ages 4-7: 5.8 sec. 4-7 sec. 3.6 sec. 3.1 sec. 
Ages 8-11: 2.6 2.5 1.9 1.4 
Ages 12-15: 1.6 1.3 1.7 I.I 


The decrease in the variability with ascending age groups is 
greatest in the first trial (amounting to 4.2 sec. between the low- 
est and highest groups), followed by the second trial (3.4 sec.). 
It is practically the same for the third trial and for the shortest 
scores (Sh.). 
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The clinic cases, arranged according to B.-S. age 


The average M.V. for all cases, based on the averages of the 
shortest records (Sh.) for all the B.-S. ages (IV to XII), 
amounts to 4.6 sec. per B.-S. age, which is 20% of the average 
time required by all the pupils to replace the blocks. The abso- 
lute M.V. is 2% times as large, while the coefficient of variability 
is not quite twice as large for the clinic as for the school group 
of cases. 

The absolute M.V. decreases with each successive trial, as 
shown by the following figures for both sexes (averages for ages 
III to XII) for each trial: I, 13.5 sec.; II, 7.8 sec.; III, 5.7 sec.; 
and Sh., 4.6 sec. The M.V.’s decrease from trial to trial in 
81.4% (22) of the comparisons, increase in 11.1% (3), and are 
equal in 7% (2) of the cases. 

The coefficient of variability likewise decreases with each suc- 
cessive trial, as shown by the following figures: I, 38%; II, 
29% ; III, 24% ; and Sh., 20%. 

In all trials the absolute and relative M.V.’s are emphatically 
larger for the clinic (subnormal) than the school (normal) 
cases, as shown by the following figures which indicate the 
amount by which the M.V.’s for the clinic cases exceeds the 
M.V.’s for the school cases: 


Trial: I II III Sh. 
M. V. 10.0 sec. 5.0 sec. 3.3 sec. 2.7. sec. 
M. V. 

23% 13% 10% 8% 
Ave. 


The variability for the clinic case, relative to the school case, 
is most pronounced in the first two trials, particularly the first. 
In the first trial the difference in the variability between the clinic 
and the school cases is about twice as great as in the second trial. 
As was the case with the normal children the variability is least 
for the averages of the shortest scores showing, again, that the 
best single index for the form-board performance is the average 
of the shortest scores. 

The absolute M.V. is smaller for the girls than for the boys in 
the first three trials and larger for the averages of the shortest 


scores (Sh.), as shown by the following average M.V.’s for ages 
IV to XII: 
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Trial : 
Boys: 
Girls: 


I 
14.1 sec. 
12.8 


II 
8.3 sec. 
74 


III 
5.7 sec. 
5.6 


Sh. 
4.1 sec. 
5.0 


93 


The largest difference between the two sexes, in the first trial, 
amounts to only 1.3 sec. 


The following tabulation gives the average M.V.’s for the 


lower (IV to VII) and higher (VIII to XII) B.-S. ages for the 
two sexes in each trial: 


Lower ages Upper ages 


Trial: I II Ill Sh. I II III Sh. 
Boys: 26.6 15.1 9.5 6.9 4.2 2.9 2.7 2.0 
Girls: 23.2 13.2 9.4 8.7 4.4 2.9 2.5 2.1 


The M.V.’s are from 3 to 6 times as small in the upper as in 
the lower group of ages. The M.V.’s are smaller for the girls 
in the lower ages in all trials except the Sh., but in the upper 
ages in the third trial only, being equal in the second trial, and 
larger in the first and Sh. 

The girls’ M.V.’s are smaller than the boys’ in 55% of the 
B.-S. ages in the first trial (larger than the boys in 33%, and 
equal in 11% ) ; in 77% of the ages in the second trial (larger in 
22%); in 66% of the third trial (larger in 33%); and in 44% 
of the ages in the averages for the shortest scores (larger in 
44% and equal in 11%). 

On the whole, the absolute variation is somewhat less for the 
subnormal girls than for the subnormal boys, while the reverse 
was the case for the normal cases. The coefficient of variability, 
however, is smaller for the girls only in the first two trials, and 
larger in the third trial and for the shortest averages, as indi- 
cated by the following average coefficients for ages IV to XII: 


Trial: I II Ill Sh. 
Boys: AI .32 24 18 
Girls : .28 25 


The maximal superiority of the one sex over the other is the 
same for the boys and the girls, .o5. 

The absolute M.V. usually decreases with each ascending 
B.-S. age. In the first trial there is a decrease in 75% of the 
ages (IV to XII, both sexes combined), an increase in 12%, 
while the variation is the same in 12%. In all the other trials 
there is a decrease in 75% and an increase in 25% of the ages. 
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The following are the average absolute M.V.’s for the age-groups 
indicated, based on the averages for both sexes: 


Trials: I II III Sh. 
Ages IV-VII: 24.9 sec. 14.1 sec. 9.4 sec. 7.7 Sec. 
Ages VIII-XII: 13.5 7.8 5:7 4.6 


As was the case with the normal children, the decrease in abso- 
lute variability is greatest in the first trial (11.4 sec.), followed 
by the second (6.3 sec.) ; and it is about the same in the third 
trial as for the shortest scores (3.7 vs. 3.3 sec.). The gain in 
absolute regularity with ascending age-groups is considerably 
greater for the clinic than for the school cases. 

The following tabulation contains the coefficients of varia- 
bility, based on the M.V.’s for the shortest scores (Sh.), for the 
boys and girls for B.-S. ages IV to XII: 


Ages: IV V VI VIII IX xX XI Ave. 
Boys: 15 19 25 .16 .22 12 14 06 .007 14 
Girls: 31 .28 .16 15 .20 08 .10 .10 .15 17 
The coefficients decrease with ascending B.-S. ages in half of 
the ages, and increase in half for the boys, and decrease in 50%, 
increase in 37% and are equal in 12% of the ages for girls. 
However, the average coefficient for the lower ages (IV to 
VII) is considerably greater for both the boys and the girls than 
the average coefficient for the upper ages (VIII to XII), the 
difference amounting to .10 for the boys (.18 vs. .08) and .15 
for the girls (.25 vs. .10). The girls’ variability is less than 
the boys’ in 5 ages and greater in 4 ages, but the average co- 
efficient for all ages, as well as for the lower and upper groups 
of ages, is somewhat larger for the girls. For ages IV to VII 


it is larger by .07 (.25 vs...18) and for ages VIII to XII by .02 
(.10 vs. .08). 


Clinic cases, arranged according to chronological age 


The average M.V. for the shortest scores (Sh.) for both sexes 
for ages 6 to 16 amounts to 3.4 sec., which is 15% of the average 
time required to replace the blocks by all the children included. 
The absolute M.V. is 1 sec. less, while the coefficient is 5% less 
when the clinic cases are grouped chronologically than when 
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they are grouped by mental ages. It must be remembered, how- 
ever, that the cases compared do not exactly correspond, as the 
redistribution by chronological ages made it impossible to in- 
clude a number of cases because of lack of comparative data in 
some ages. 

The absolute M.V. decreases with each successive trial, as 
shown by the following figures for both sexes combined for each 
trial, based on the averages for ages 6 to 16: I, 8.8 sec.; II, 4.6 
_ sec.; III, 4.3 sec.; and Sh. 3.4 sec. The M.V.’s decrease from 
trial to trial in 82% (27) of the comparisons, and increase in 
18% (6), based on the averages for both sexes. 

The coefficient of variability likewise decreases from trial to 
trial, except that it is slightly larger in the third than in the 
second trial, as shown by the following figures: I, 25%; II, 
17%; Ill, 18% ; and Sh., 15%. It is to be observed, again, that 
these coefficients are smaller in each trial than the coefficients 
for the B.-S. classification of the clinic cases, and that the great- 
est relative decrease in variability occurs in the second trial in 
both classifications. 

The absolute M.V.’s are smaller in all trials for the girls than 


for the boys, as shown by the following average M.V.’s for 
ages 6 to 16: 


Trial : I II III Sh. 
Boys: 9.7 sec. 5.5 sec. 5.6 sec. 3.9 sec. 
Girls: 7.0 3.7 3.1 3.0 


The largest difference between the sexes amounts to 2.7 sec. in 
the first and the smallest .g sec. in the averages for the Sh. 
records. 

The corresponding figures for the five lower ages (6 to 10) 
and five higher ages (12 to 16) are as follows: 


Lower ages Upper ages 
Trial: I II III Sh. I II III Sh. 
Boys: 11.4 6.9 rE | 3.9 8.4 4.0 2.6 3.3 
Girls: 12.1 4.9 4.1 4.1 3.3 2.2 2.1 2.0 


In the lower age-group the girls excel in two trials, and in the 
upper age-group in all the trials. 

The girls’ M.V.’s are smaller than the boys’ in the first trial 
in 63% and larger in 36% of the ages compared (6 to 16); 
smaller in 90% of the ages in the second trial, and larger in 9% ; 
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smaller in 72% in the third trial and larger in 27% ; and smaller 
in 63% for the averages for the shortest scores and larger in 
36%. It is thus apparent that, all in all, the absolute M.V. is 
smaller for the clinic girls than for the clinic boys in both the 
chronological and B.-S. groupings, and that relatively the girls’ 
M.V. is smaller in the chronological than in the B.-S. classi- 
fication. 

The coefficients of variability (based on the averages for ages 
6 to 16) are smaller for the girls in all trials, as shown by the 
following average coefficients for ages 6 to 16: 


Trial: I II III Sh. 
Boys: .28 .20 23 .17 
Girls: .19 14 14 14 


The girls’ variability, unlike the boys’, does not decrease after 
the second trial. The maximal difference in any one trial between 
the boys and the girls amounts to .og. The girls’ coefficient is 
distinctly less than the boys’ when the cases are chronologically 
classified but not when they are classified according to B.-S. age. 
The girls’ coefficient in the B.-S. series is sometimes smaller and 
sometimes larger than the boys’. 

The absolute M.V. does not decrease so regularly with each 
ascending chronological age as with each ascending B.-S. age. 
In the first trial it decreases in 70% and increases in 30% of the 
ages compared (IV to XII, both sexes combined ) ; in the second 
trial, it decreases in 60%, increases in 30% and is equal in 10% 
of the ages; in the third -trial it decreases in half and increases 
in half of the ages; and in the averages for the shortest scores 
it decreases in 60% and increases in 40% of the ages. 

In the following tabulation is given the average M.V.’s for 
the age-groups indicated, based on the combined averages for 
the two sexes: 


Trials: I II III Sh. 
Ages 6-10: I1.7 sec. 5.8 sec. 5.0 sec. 4.0 sec. 
Ages 12-16: 58 3.3 3.2 2.6 


Uniformly the M.V.’s are smaller in the upper ages, the de- 
crease being greatest in the first (5.9 sec.) and second (2.5 sec.) 
trials, as was the case for the normal children and the sub- 
normals classified by mental age. The improvement in the 
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absolute regularity of the clinic cases between the lower and the 
upper groups is about twice as large for each B.-S. age as for 
each chronological age. 

The coefficients of variability, based on the M.V.’s for the 


shortest scores (Sh.), are as follows for the boys and girls for 
ages 6 to 16: 


The coefficient decreases with ascending age in half of the 
ages for the boys and increases in half, while it decreases in 
60% and increases in 40% of the ages for the girls. The aver- 
age coefficient for the lower ages (6 to 10) is less than for the 
upper ages (12 to 16) for the boys (.14 compared with .16), 
but larger for the girls (.15 vs. .11). It is evident that the co- 
efficient does not diminish in the older chronological group as 
it did in the higher B.-S. group of ages—due, presumably, to 
the presence of low-grade subjects in the older chronological 
ages. 

The girls’ coefficients are less than the boys in 7 ages and 
greater in four. The girls’ average coefficient is likewise less 
for the four upper ages (.11 vs. .16 for the boys), and for the 
averages of all the ages from 6 to 16 (.11 vs. .14), but not for 
the four lower ages (.15 vs. .14 for the boys). 


General Results and Conclusions 


1. The variability in form-board performance is considerably 
greater for subnormal cases when classified either according to 
chronological or B.-S. age, than for normal children when 
classified according to chronological age. The average variation 
for the latter, based on the Sh. scores, whole-year classification 
for all cases, amounts to 1.9 sec. (M.V.), which is 12% of the 
average. The M.V., based on the Sh. scores, is about 2% times 
greater and the coefficient not quite 2 times greater for the sub- 
normal cases, B.-S. classification. While the statement has 
usually been accepted that subnormal subjects rank higher in 
“motor” than in mental age, it is seen that this is by no means 
uniformly the case. The large variability indicates that some 
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do very well in the form-board tests, while others do very poorly. 
In this test the subnormals differ among themselves in each 
mental or chronological age decidedly more than the normal 
children vary in each chronological age. Possibly this is partly 
accounted for by the greater range of chronological ages among 
the subnormal cases. 

The absolute and relative variability is decidedly larger for 
epileptics than for our normal or subnormal cases, as shown by 
the following figures, reproduced from our earlier study’: 


M. V. M. V. 

Ave. 

Epileptic boys 14.6 .27 
Epileptic girls: 34.9 47 
Epileptic men: 19.7 39 
Epileptic women: 14.0 25 
All epileptics : 24.8 .24 


Of all the classes which we have studied by means of the form- 
board, the epileptics are the most variable (the data for the 
epileptics were tabulated according to B.-S. age only). 

Both the absolute and relative variability are perceptibly less 
in the chronological than in the B.-S. classification of the clinic 
cases. This may be due to the fact that the number of cases 
does not precisely correspond, as some cases could not be in- 
cluded in the chronolgical classification. It would otherwise 
seem to indicate that the responses are less variable when sub- 
normal cases are classified by chronological than by B.-S. age, 
and this would mean that uniformity in form-board perform- 
ance between subnormal cases is more dependent upon equality 
of chronological age than upon equality of mental development 
—a conclusion not quite in accordance with expectation. 

2. There is a steady and fairly continuous decrease (occurring 
in 78% of the comparisons) in absolute variability from trial to 
trial with the normal cases. There is also a slight decrease in 
the coefficient, except in the second trial. The decrease is em- 
phatically larger for the subnormal cases, particularly when 
classified according to B.-S. age. The difference between the 
subnormal cases (B.-S.) and the normal cases is almost twice as 
large in the first trial (23% ) as in the second trial (13%). The 


1 Experimental Studies of Mental Defectives, pp. 74 and 96. 
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subnormal cases are distinctly more variable during the first trial, 
and they make the largest relative amount of improvement in 
the second trial, while the normal cases are no more variable 


{ Ave. 


subnormal individuals are least dependable in their initial per- 
formance, while the normal individuals are almost as constant 
in their first performance as in their second or third. 

Both the absolute and relative variabilities are consistently 
smaller in all trials in the chronological than in the B.-S. classifi- 
cation of the subnormal cases. 

3. The smallest absolute, as well as relative, variability occurs 
in the averages for the Sh. scores for both the normal and the 
subnormal cases. From the standpoint of variability the best 
standard by which to gauge the relative psycho-motor efficiency 
of different subjects is the best record of the three. Facts drawn 
from different considerations have already been given to justify 
this conclusion (pp. 71, 88). 

4. The variability decreases with increasing chronological and 
mental age; the more mature and intelligent individuals function 
more regularly than the less mature or intelligent, particularly 
so far as concerns subnormal cases and particularly so far as 
concerns the first or second trials. These conclusions are indi- 
cated by the following facts. 

The M.V. is found to decrease fairly constantly with each 
ascending age for both the normal and subnormal cases. But 
the decrease occurs less frequently in the chronological than in 
the B.-S. classification of the subnormal cases. While the de- 
crease is more frequently apparent in the first two trials than in 
the third or Sh. scores for the normal cases, this is not the case 
for the subnormal cases (B.-S. classification). 


) in the first than the second trial. This shows that the 


The coefficients ( -) likewise tend to decrease very slightly 


ve. 

more frequently with ascending ages for the normal cases but 
not for the subnormal (the increase is just as frequent as the 
decrease in the B.-S. classification). 
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When the results are averaged for the lower and higher age- 
groups, the M.V.’s are uniformly smaller in the higher than in 
the lower groups for both the normal and the subnormal cases, 
both classifications. Here, again, the decrease is decidedly larger 
for the subnormal than the normal cases, and larger in the B.-S.. 
than the chronological classification of the subnormals. The 
greatest decrease occurs in the first and second trials for both 
the normal cases and subnormal cases, both classifications. The 
coefficient of variability is decidedly smaller in the upper than in 
the lower group of ages in the B.-S. classification, but not in the 
chronological classification of the subnormal cases. In the latter 
it is slightly larger in the upper ages for the girls but slightly 
smaller for the boys. 

5. The data are not very conclusive on the question as to 
whether the variability is greater for the boys or for the girls. 

Among the normal cases the size of the M.V. is slightly smaller 
for the boys in all the trials except the second. The M.V. is 
smaller more frequently (in more ages) for the boys in the first 
trial and in the Sh. scores, it is smaller for the girls in the third 
trial, while it is equal for both sexes in the second trial. The 
coefficient is likewise smaller for the boys except in the second 
trial. However, when based on the Sh. scores, the coefficient is 
smaller for the girls than for the boys in 6 ages, larger in 4 ages 
and equal in 2 ages. The average coefficient for all ages is about 
the same for both sexes. 

In the chronological classification of the clinic cases the M.V. 
is smaller for the girls than for the boys in all trials (maximal 
difference 2.7 sec.). It is likewise smaller for the girls in the 
upper group of ages in all trials, but only in two trials in the 
lower group of ages. The coefficient is also smaller for the girls 
in all trials in all ages (maximal difference, .og). Based on the 
Sh. trial, the amount by which the girls excel the boys amounts 
to .03 (.14 — .I1), the girls’ variability being less than the boys’ 
in 7 ages and greater in 4. 

In the B.-S. classification of the subnormal cases the size of 
the M.V.’s is smaller for the girls in I, II and III, but not in 
the Sh. column (maximal difference between the boys and the 


+h 
| 
AB 
| 
| 
3 
5 
; 
“4 
i 
i 
| 
it 
| 
it 
| 
| 
‘ 
4 
4, 


Sct z ole o Ze oor I ove ore gos I 


rer gos 
Ltg z 
Gov Gof O11 OZ 16 OZ Ger z 
Il 


ore ote oP gos I 


6:96 9 “og + 
grz ofg z 
oes oes o7 I 
“OAV PAY ON AV AV CAN AV CATA 24V ON AAV “ON 
‘US II I ‘US III II I 
sax9g 
aBy 


SHSVD ‘IOOHDS 


VLIVd AV 
IIA WHLdVHO 


‘SAY 
Aqeg 


‘AY 
sour, Aqeg 


Jooysg 


: 
: 


yre 6S 


PP 


6le got zé6r “LI Lle 61 oof ree iv 
Woe 
Y%S 
gSz g Lee fb oz OO! grt ‘DAY 
gSz f&ge ogh glz fz o'6z 06 viz ve ose ‘YD JO 
goz Sof SOF 9 cee 1°Z¢ Q'Sz 6'ze ‘DAY 
II] 
Off “gz zg “ee 6b gle ff gz bee bay ‘aay 
Ze le “£46 Zz 16 glz ozz ols 
I'gze ge gtt vor g og gig wle zs wge ‘yD JO 
fgr Goes I Aqeg 
fof Sib gr gfe zg zge Se ere gsr 
(ub-,¥) 
le le z Zz 16 Il “LE oze als 
oos L6r 9 ors ‘AY 
9 gir Z6b Aqeg 
(,b-,b) sreak Yr 
get gtt Lov 9 zee ose ose ‘DAY 
ose sce z gb oor 1 ove o'be o'Lb 


By 
Neg 
hae 
Bk 
We 
3.84 
| 
wi 
oe 
es 
he 
PASS 


(,5-,5) sivak ay 


ogoz QSE oof I o'9z gst 

Had 
gSz ror Ooh g Ge Lee Eb ole SE zoe oor EPS gv ‘DAY 
fge ogh of gle fe ve 06 VE VE He fo Lle oz ‘uD JO “YDS 
ore I ore I 

goz Sof SOF olz cee £°6z rZe g'Sz z ‘AY 

II] 
Llz rtt gf gle cit FOI Ozt TyI 8 Lev ‘AY 
£24 16 ra 16 ra ret ¢g oz z 
gz ge get g og G42 og Glz zg wle Iz F eh wee eh go LSE ‘yD JO 
ele woe gst Sg Sge 2S zeb Gor oof gS zor z I 

ves ¢g Z ooS Aqeg 
fof Off Sir 2 or gh rz gf eo Se Cre oS ECVE gov gsr 

aBy 
lz g6e 6 v'6z 6'gz goth bv ir Se rr So zot ove 
“£28 of 2 16 le 16 le rer L£LE oz ofS z 


: 
5 

: 
: 

= 

j 
: 

: 

: 

an 


wer 


‘ay 


gst 


O'gz 


g lz 


9°9e 
oor 


(9° 


g'6z 
oze 
gtz 


(.S-, 


os) savad 


Sos Zz 

ots I 

iI 


oor § 
gti g 
ofz ogg F 
oo t 


ree 

vo 

ozt 


16 z 


C1 OZ 


Sgr 6 
or ott € 
IBVIIAY 
gs gg z 


) wy 


ae) 


Oe 


‘DAY 


"YD 3° 


PIeyelled 


‘AY 

"YD “UPS 


N 
NN aaaa tw N 2 
+ 
° 
| 
oe 
e*e 
e* 


1 


Zof wie Leb 
oge rot z "Sz "Sz ove o6s I 0'6z 
ose tor z Col ‘ce Sor ce tor $6 SZ 
Tad 
rfz ove Lb Ef Lee ete SS Sor zg Se ge Ste ff gore GE ose 26 WSE ‘AY 
obe gSze ese 1€ GSE gee zQ QI Sz ge zbhe Cf Gog gst SI 
Lz gt gif gt re goiz VE OF vée 6 ree Of SSe Sor HE £ 
gz rte for 2 Liz 1°Zz voz 
giz Lez glz C61 gv zoe ot ge gtz of wrt rte ob HSe ve Coe 
‘Ay ‘AY AV ON "AV CAN ON‘A'W FAV CAN CATH PAV ON 
7s 2 I "4S III II I "4S III II I 
Sexes shog jooyss, 


Al 


be 
eects 
e 


~ 


9 


g6I Tle giz vee ZI st gv st ‘AY 
Zor Zor re “or ce “it 1S ete 
I ‘4S III II I ‘4S III II I 
sig 
Z 
A 
gze Obe LIE of wee ct ote gv gf ve ge Sz of ‘dV ‘AY 
Se Gee cho b og zt age 69 gtr zos I 
ove ove oge zoe I ore zoe 
of Lhe vere ve gse gv Lg Of Oz vt gee Oe ere Vg Of ‘AY 
Vee ete gte Gtt SS St Cte Ste SS toe coe tt gore CF Lee we gte gl St 
“it gz gz got gst 1 St Ste See G6 SLE ‘yD JO 
giz Lee ve Le ct wee gt gre $1 18 eee ve rte LE 61 Pl? 
ISCIIAY 
Loz Gor gSz gI Gr S6r Gr S6r ete cf Swe 9 ‘OAV 
vie “ie Ste Se ex lfe Ge gie et Ste ve eve or te rie re rie of Ste So Ste 
ote gr gi ct ote GS ige 
(119-09) g 
Glze Sle or z ‘AY 
Giz ree cre gy Se “ie r€ cf I've roe Gie cf @ee Se og VE ‘AY 
Loe off of Ge Eve re ge rse gl g Qe SE gi ce Vl Set 
ree See SLE re vee S€ Ste Z1 ‘wz Gor z ‘yD “YIS 
Giz fz vle gt ce wee Qe Liz 9 ge gliz ge ib 6S gge OF 
ee ver gle 6 $°Sz vée 
661 661 zSz Zo 661 Zo 661 60 69 
saved %9 
oge le rot z "SZ "Sz ove o6s I 0'6z 1 
SSE toh SLE z Gor SSE Sor SSE 1g ror S6 SLE z 


of 
ey 
af 
r 
at 
aa 
aig 
| 


riz twee SI bez S$ ee ow Le ete rez I'g ol ‘DAY 
viz zi mz r61 gir Soz gt ote 6b Wee F OF oS LE Gte zl GIE g 
ooz She O'1Z Oz ofg 1 $o S$6r So S6r Se Sie Or tte ]9q 
g61 €or wz gor zo Sz G61 Lz goz of Eze GS Gore SE zz COI Ve Se IS Lz ‘AY 
giz woe LY Le gv og fe Ze “L6I re wor Lz Oz 
| Soe “Loz tte SI get vee ve 2 rote g SI Gi PPy IP 
g6I Tle giz Zi St tle St Ste gv te g ‘OAV 
Zor Zor re Zor re ce 1S ote € 
‘AY “SAY “SAY ‘ON ‘A'W AVY “AW “ON “ATW ‘AY ‘A’W ‘PAV ‘ON 
7. aS I "4S III II I ‘4S III II I 
Savak 
A 
LIE of vee cf of gv gf ve giz ge See of ite fo Fol 
ove oge zoe I ore - - OF zoe I 
Tad 
of Lhe zee ver ve gsz gv £9 GIF Of oz vt gz Oz Vg Of ‘OAV 
Yer zie GEE SS SE Efe LE SS Lor OQ oc Qoiz Le ve gtz gl zee SE 
“Liz g7z gz O'1z gS€ 1 re ree St Ste fr See SH € JO 
Loz Gor gSz gI $6: Gs. . SOs 1:3. ete ‘DAY 
vie 2 Lfe Sie Ge gic St ve ebe ol Ie ie rie of Ste So z 
“gr ote or £91 “qr gt ote OS. tg [9g 


: 


viz 


6'0z 


Lay 


osz Oz 
zsz otf 
zte 


o1z 
gor 
viz 


oor zz 


gz gor 
oSz 


gol 992 


‘OZ 


CGz 


oo! 


9°81 


Z61 
1°07 


1°61 


9 gfz 

Le 


(14-94) savak Z 


Ze Cot VE 

Hed 

foe gS ole Lz 

ooze the Liggz 

Loz of O1 


661 
o1z ZI € ZI 
goI I 
savak YZ 
ge $ 22 


~ 


g bz 


‘Or 
‘OI 


o'Sz 
1°Sz 
ocz 


£61 
Z 61 


£61 


{zz 


‘DAY 
Sow] 


a 


‘DAY 


xe 


MES £8S EER ORR ANAK 
N 
Joo 
= 
= 
in 
2° aa t+ wn 
= 


(¢O-o1Q) O 
IIA L 


SOI gs: eo: vor Se. SI gor O1 QZI gz O61 gz ‘AAV 
om. tee ft wr Gor st far vt Gie tt ot Fes Ce ght 
OO1 zoz go go rr gr VOI O_L go VE C61 Loe 
S41 riz OO1 gr gor fe Sz zgr of goz 4 oz Gz “Ler GE ‘DAY 
S41 giz 9 Sor Iz 1% ge gtoor of GF GOI gos sz 
vor S41 O41 Lor gr O1z Gor Ge zgigee oOlgoz Ge O41 Fe Lliggz Lz 
Ool g41 FOI GO gol ZI GLI SI OGl zz Sor £1 ore ‘AY 
O41 ooz 11 of ge C6I ze Loz 0'0z I 
QOI I'gl wie vo vo vo zgigzz zie gi gr gSI QI go gle z [9g 
(118-08) g 
gsi I'gl giz 9g rr St oF Tit 3 oZI ete 
Zor ogt goe Wor se ge vie gr C81 Gr ogr of GE roe Sze 
“Zor “ie ze zi 681 gr “Zor of Gr St Giz GS: “or. cv OS I! 
gor te oc C41 Se ggr Se gr Iv Foe re gr. Gor oe Sgr [9g 
(68-98) HQ 
gt fiz gle SI go Sr ggr VI ger ff Giz ev 6 
6Z1 Sgr oi 11 EF ov oor Ge gore for HI VI eI Oe wiz oS ge Q 
“gr oe vee o1e 1 of1 foe Cte St ge t 
1°61 9°61 o9 se gtr ge 461 Ge ove Ze gt fF 661 Ore ‘OAV 
z61 zoe ove Iv 641 Se gz I€ Qz ewilge gS Sse 61 
6Z1 goiz 61 gz ogr ge S61 Sor g Le Ge ze oe 
Ogi vor fiz 6: ov Ggr ire SP Cre § 
oc: Girt for feet ro ro Gor SO Sgr gt ge ez o'vI gzz I 
“us III II I us III II I "4S III I I 


(s8-or4) Sivek g 
IA 


q 
3 
‘bs 


gst ror £61 of ror ce vit gz gt ta Orr FOI Of 6 6 ‘ay 
IOI ree or ge ge gS oe gS Cf 9 WI Sor 45 Wie Lor of Vo 
Zgl giz 9g gi ‘941 vo Qe O61 Of zoz OL1 WLI BQ gor ze 
Gor vor rz oor of gsi ge 661 gI OI GI WSI OO Ye 
€o1 Z61 64 Gr zor Fe St Coe 6 QhI GI SSI ge ogr zt 161 OV 
rst Zor Zor o61 oS OgS1 LE S61 ge 41 oz Se ge 
vor Zor “421 voe gr gt re zi ge gore 6 Go for er ge Sgr iv 
“it wor S61 gee or re Se re wer - St git te “er gt Sv ore 
gt: ght to: 9 gt “ft: 6: ovr wer Gir Fo Chr OF Cf 
WY 
(116-96) 6 
zgl oz z= zor go vl gSe ool I sowjoH 
os: Zor Ggr 99 oc gor 12 ve S61 of gr Shi gr ISI Qsr ce 
ror rZ1 £61 gf ror ve ge gr ow ZHI gI ISI Qe Lor St oz SOW OP] 
ISVIIAY 
Zor fgr Giz ¢ 6°91 ‘SAY 
g41 S61 gtz ve 941 Qe Git Sor Cov gte v 
of1 of1 OI I O'vI os1 
(¢6-;6) 
Sgr Loz Se viz. te ge ga St TR £t Ch Va OF ce ‘SAY 
ggt r¢ j“£Z1 6e¢ rer ger rv Z6r v wr Sor es SOr St Gor Or re 
twee Sez G61 Gor 61 Gor Zo Cie owe we ver vr ror SL Ste ez ove z 
| 
ror gZ1 SZ1 foe Lo gor ve Sgr Gor ge zhi Ge gor Sz Sor 61 L61 
6S1 coe IF oc For te Se Slr woe tz re Ge Ge gor Sz Loe o 
Sor Sgr ge gz Sh gé6r zor “iz Zt “Lor Ge Cor ve 6 
. 
gor zi gir Fe rot ror Ze go zo Glr zor rs Coe §& ‘DAY 
691 oz 61 wor ge Zgo gf vo vor Lb giz zg Sz 
Ler Sor gr ovr re Cr St SH gt eo fo 10 th. oe ght OF Cir t 
“4S III ‘4S III II I ‘4S III I I 


6 


IIA L 


e 
e's 
e ee 
ef 


161 ZI QO O8L OI Qe O41 OF SLI 6 
gtr gor g r0 So zo Go Loe 2 GO HI GE ge YQegI 
Grr £21 “Zhi ze OSI gi QSI ge zgr VI t gt 
SS1 WS gsr Str Gr ve re gor gr ze ghr “451 og 
gSI Og! 641 ZI ver ve G&S: gt $2. Git. 2 ‘AY 
gbr zor Gor 41 OSI “ZI gsr fe Cor of 11 Se “Lor Fe of wor Le ESI xejloy 
O1 
oSr Sor Ogi ‘DAY 
ovI OVI OOI SSI Zz OI OVI OI OVI OZ SO SSI z 
rer oSr SSr og S1 GI sr oe gsi ge wr OG Ze Slt 
Shr £241 OF go1 ver we SSI gr Ve WLI ve GI SHI OI OSI OSI QHI fe og Sz 
Str gor Zor Gtr Sr ze ror Se VI VI 4EI OWI gI “or Zor 
(g0I-;01) 
gSI gor Sor zoz vo HSI HI QI ge z ore I [9q 
4b Gr Shi zz zz SI re Ogi zz fz ve “SI vor ve Sz 
SSI gol Qor ggl te Qi gSI gr zor we zoe He gz ve Oor Se It 
gtr os: fe ze Le Le ve ot 6 Lez Fe OSI Beh FI 
‘AY ‘AY ‘AV ON ‘ATA PAV AV CAN AV OAV CAN CATA AV ON 
; ‘4S III II I ‘4S III II I 
(,OI-916) O1 


ITIA 


Pece, 
ce 
e*e 
Pees, 


: 
i 
“a 


ver ost ri. Cr Zer Sr gtr Sit Gor ws: II ‘dy 


“251 Qor SOI O1 12 gs I'gr vt Cor gv gte g ver ivt St “Zvi fe 
SS1 SSr ggr of oor Cor of eor ge “er Str oe gsr Sr re r6r ze [eg 
| 
zor ri ver fr ror of gr gor SI re gt gr oe SSr of 
‘er Gor OO ze Sor goke’ ogr o&§ ar OL OVI ze gQHhr GI SSI of 
Gtr ger t> Str gr ee 4 gr wer Se gtr Sr gtr ze ge 
ovr fv ght gt vr: ot: Ser Ce re off 1: ger ex gtr Cr os: Str -Z 
ver fvi tr Gr ger “Zi Shi 41 Gr wor 6 gor or ZI OI go 
ovr evr for or or Of O61 Ve Q6I of SI GEI OL OF z 
II 
Of1 Of1 O41 I ofl 1 
ovr eS: oor or Str ovr Gr “£61 ge gor ty Sr gti wr itt Of Sti oe gst Ce ‘DAY 
ver for gor 46 zi ovr ce oc Sr wr PHI ge Gr gsr 
gzr ovr gS1 Sf Go off or ger gL HHI Ie fe Si Qer “41 gtr tr Str 
(gII-sI1) 
ySI gZI zor g'oz g'oz of 1 Go gti go oO II rr OSr € 
Ler gor og rr rer St “er GS1 ge Sr ger ve re & tz ‘AY 
Str sr cor gt rr gw est oe “for Se Cyr te vr rer Gr ve fe. gor 
et: S1 G1 Ovi ge ver Ge gon gr Str Se Lor 6 Teg 
6v1 gS1 zI Gi gir gst Gz C41 OF YQgI OF OvI-z 
ySt ror Gor 6 261 fe Ge LE sg of1 I 
‘ay ‘ay ‘Ay ‘Ay ON ‘A'N “AV “4V‘A'N ‘AW MAY “AV AV AV ON 
I "4S III II I ‘4S III I 
IT 


rer Ivi t Go zi gtr FI gsi 6 ‘AV 
obr oc Er Or Ebr gr Of1 ziZor oe gti Hz ge g soujOH 
gsi gsi ogi So Sir So S11 6f1 vO g bz g bz oot I 
Had 
ret gti ost 6or €1 we Zr of1 Gr Sz th Sr gr of: gti oz GI SQ “OAV 
wer Str. Get got Chr ot £61 Gt ot get gi vir Ot ofr ce cit 
Qer gt rer ger re ve gv Sr ger gr 6r St 
Qtl OI QOI ost OOF Go gtl g Qo Her or HEI Lr Ger O1 
ZOI GLI Q Go cor Ge Gti 9g 
= ZI 
rer eer gsr et. zor Z ‘OAV 
Ser Gri ft Ges Gr “£81 ge of go er St 310: gt. ‘AY 
Gir fer of1 gor soir wi Ser ze Clr oSe Cri wr cer gr fer Gr Sw & 
%ZI 
Szr “Ztr g§ Sr ger g: of ve gh 6e 61 Wer Se Se Glr Se ‘OAV 
Ost Vat oe gt Cr Gtr. ce fi 10 Ter Oe. ett ge Ge 
fir Ser fer fv: o€ gor Gir Zi ger ce of Fi ge ger oe rer. re PIP 
ver 6 oS1 go ger gi “ver go ff: or grr 
Str evr ovr SSi foo vo Str So os: go gsr foo Ser gtr ro ger gr 
Ay ‘Ay ‘AY ‘ON ‘ATK “AV “AV FAV FAV CATA OAV ON 
I III II I ‘aS III II I 
sax9g sfog [OOYIS 


(gZI-o ZI 
X ITAV 


ina 
4 
~ 
3 


Qvi vor Se O81 te of VOI ZI ov! rol g 
fer gor oe off 16 gi gei zz “Zor oz Fe Lor oz Gr Hor Z 
gtr gtr Str of Str (Sor gr ss: I [19a 
eer ger gtr Sor wi Ver Gr of gf: re os: oer V1 We v1 St: Se Gh 18 
ger gtr of: gh: of Gr gi or Sz zit oer wr fer Sr Zr Str wz sowjoH 
eer cS fr Siu of ver ze gr Shr ver Hr SE1 Ge of 
fer ovr wsr &1 get St get & ‘VAY 
gvi HEI Fe HSI HI ve GhI 9 OF OZ go Sz HI StI go It 
“Let ogr ¢ Ss oer ve tr “er gt ogi 
gSI ve ge gSI ge Qz oOgI Q 
Sot Gut gtr 318 gor te ce Sow[OH 
Wir fer ctr evr SS gs ge ce gf Gr ge Sz: str oo & ‘VAY 
ver rer 42 vi rz gr of gr ver gil Si wer ger OI 
of1 oS1 vr gt: ef gS: Lo Grr Ve OI! I 
ofr ¢¢€1 So Szr So Soz~r So So Sr z ori os! orl I 
eer rtt Str es: Ver oe gtr oe Str Se Go ge wr St: Se es: ‘OAV 
rer gtr Obr “fer rz ovr of Se 21660 ZI gi GOI 12 
oer re Cr rer or -Str re SSt or or go of ge 
gti Of1 gtr SFI I 6O we go Lr wr mtr 
Sir ger rer ze Str Sr Sar oe cer cs 
I ‘4S III II I ‘4S III II I 
(g£I-o1Z1) steak 
IX 


> 
; 
*,? 
e 
e* . 
‘ 
: 


Sti vor ror ggo gz “41 gtr fe vhr te “Lor 6 zo oz gt So SEI z 
ger get gui 6 Go go gtr Go GII OL & gee oe ve Cer re rr of St Z 
Oat Si os sts Cr. ott os Cr: ‘ex Zt gtr @& ‘DAY 
Ott giz Ger Fs rer te oer Cer oe gtr ze ovr ZI 
Sar Ser ete St gz iru Sat ger tr ot gi ts ou tt ve 19g 
SzI WII gzI 9g go or So Go gor rr 
QII ofr ‘oO Ir Qo Vo gtr o'vI ozI I 
for vor gzi € for OL eI ZI VOI 
(r1¥I-oh1) F1 
Per: t: Go ges go or Ch St VEE 8 ‘AY 
6f1 gS1 9 of: go fz gsr Sr gsr 9g 
of1 oS: Z Sz go gtr 60 O11 oO: 2 gle Ger Se Ger 62 wer gee 
hq 
per Cer vir Wir ex €33 Get Ce ett ec: ot. Gi otf er wots St ‘DAY 
rer rx. go ee Se ‘er cf 60 Str Gr OSI Q- 
VII Q@II or Sur or “iu Gergre ff 4 Go wi Zo Gi Gr Cer wr 6 
Sol OfI QOI OZI Zz Sol O7ZI Zz ‘AY 
OZI ZZI OO! I ovI I 
(g¥I-s¥1) 
Ser Sr Sor Zi 691 6 ‘AY 
Sor we Zr gr g ve ve ve Zo ost VI € 
fer rer ofr of Sx ge ver rer oe “hr of rr fer £1: ot: ght 
ofr gtr Err Sor 6e Sr Ser Sr ovr 41 OF ft rer Sr S€r gr rer ee oF 
Sir gzt ovr Ze gir Sz gz Go Ser gsr rw weer gro Gerérz OI 
gtr Gtr Se zr gtr ge fz O or Vo HHI SO z 
"4s "4S III II I "aS III II I 
(g¥I-o1£1) sreak FI 


4 
2 
+ 
e 
e 
e 


vir “Zit ' go ge go O11 OF gQIl OI Zzl go SI ‘ay ‘aay 
Sur OIL Ser esr zr OO ZI 40 OI O DAY 
Sill zzi “51 or go OF GO QgzI oz 4 OL O@I OI Gz go gz vo o£ 
fer gz ver gt go Cz So ver Lo wor. 33. Ot wer 
Ser vir ver g £40 ve “401 vo “tt ve v So Gir Str go et: So Str 
“ZII OI ‘OAV 
v6 v6 OIL QzI ‘ QzI I 
(r1$I-oS1) 
"qd 
O11 ZZI QzI ZI 9 gol Ze gzivi go § ‘DAY 
gSI tI etr 1: vo ver Sv Sit vo ver So Str z 
£6 g6 ve wir go 46 Go g6 ve ver go € 
Ser I ot! Szr Ger 1 
(gSI-sS1) 
Qir Go of “12 of ger Se vir go ver go Ver or ost Gr € 
OIL OZI OIL oll eer 1 
vir gur ver wr gu Sit srergo gtr Or ret or go Zo Vit go go 6 ‘DAY 
gir im grr Gir Gr So Str ge § So WII go GO Go 9g 
OIr OIL rer LZI g vires wirto gtr Ger s go vor go Sor go ter vo te t 
oft off gil I gil 1 
‘aS III II I "as III II I 
Noxeg og shog 
SI 
os Ge PI ‘ay 


OIL tzr 


6'O 


tzI 


tl 


I'I 


Ol 


- 


sowjoy 


My Sy SV ON SAK “MV AK OV AX WV STAR. MV AR “MY AX 
= 2 I ‘4S III II I ‘4s III I I 
(gZI-o191) ZI 
AX 
Gol QIl gzi gil ogr I'll I'zi 9 QI ‘ey 
Vor gor vol vol gol vo. 
Zor git fer 6 
gir Zz1 gt1 oor 40 gir SI GI gtr ve oor § 
$6 Zor gill So $6 for tr Zor go gu 
(1191-991) 
vol QzI gor vor I Fol vor I 
Had 
gol QII gzI or ct git te wet 
v6 v6 OIL gzI I I 
(691-491) 
Gir Szr II oS: $ Tr re ow gt 9 
Zir 6zr ver gst 9 go win Sz ze of HI Le LEI VI So z 
Ay ‘AY ON ‘A'N ‘AV ‘AAV AV OAV CATA (FAV CATA ON 
II ‘4S III II I ‘US III I I 


QI 
ATX 


* 
4 
; 
3 
is 
te 
4 
7 


saxag 

98S 

yer ost est gS: eof 

ely Sv ‘19: ‘19 “£26 324 


sfog 
IIT 
IIAX 
"96 ‘ZR 
saxag 
‘OSI I ‘OSI I 
Sa 
6° gor 69g gor 
= © g9s ‘of ‘1€1 ‘98 “ogi 
sfog 
“4S III II I "ON “4S III II I "ON “4S III II 
sepein OIP] 
II 
IAX 


abp pabuvaav ‘Saspy 21179 


ee 


ze 


ve 


‘pooypliyd JO “Yd JO ‘aBy 9914} Bulinp speul p10d91 dy} JO sase 


“YS psy}? pue puooses ‘Ysiy “ay “A; ‘SpuodIs UI “DAY ‘sased JO JequInU 
Hed 
ofr I otr I soumjoH 
(q14I-9Z1) ZI 
Haq 
(e4I-,Z1) 
my ‘SV ON AK AK SV AK MV SV “V AK AX ™Y VE 


& 
N 
ow 
< fea) < N N 
- CO + 
<§< = 
e 
‘ 
| 


Binet 
Chron. B.-S. Imbecile Moron Borderline 
Age Age No. I | No. I No. I 
77 46 1085 64.7 60.5 50.4 26.6 28. 26.6 
M.V. 60.1 13.3 16.9 12.0 
74 42 3 104.4 85.2 528 528 
M.V. 73.2 348 16.2 16.2 
Both 
76 45 1319 692 588 509 
M.V. 66.6 24.0 16.5 I41 
Bine 
88 55 5 552 506 443 39.6 I 50. 304 44. 39.4 2 #8 
M.V. 12 148 15.7 12.7 27 
80 54 3 564 366 38.0 35.0 
58 11.8 166 12.6 10 
Both 
84 55 8 556 45.4 41.9 378 2 42. 33.2 34. 31.7 4 6 
M.V. 120 13.3 16.1 12.6 
Ave. Ave Bin 
Chron. B.-S. Imbecile Moron Borderline 
Age Age No. I No. I II Sh. No. I =: No. 
93 64 11 518 350 342 20.7 3 386 . 6 4 
M.V. 6.1 5. 64 49 
M.V. 3.3 25 28 2.5 2 
Both 
9.3 64 14 51.4 346 344 302 9 4 
M.V. 10.3 If 
Bine 
3 29.1 25.3 24. 3 278 21.9 236 21.9 19 3 
M.V. 5. 33 9 6. 19. 37. G7 ‘34 7.4 24> 33 | 
10.03 74 2 50. 36.2 36. 308 9 31.4 27.1 238° 22.2 3 316 308 206 24.5 , et 
M.V. 15. 66 4. 1.7 05 Or "G2 I 
95 74 5 453 332 336 303 22 358 24 247 333 6 207 308 © 232 2 3 
M.V. 10 49 65 38 15. 11.4 79 6.7 8.5 7S: 6. ee I 
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Taste XVIII 
Binet-Simon Age IV 


Backward 

No. I II III Sh. 
Boys 

I 49. 45. 47- 45. 
Girls 


Both Sexes (Averages) 


TABLE 
Binet-Simon Age V 
Boy. 

2 78. 49.3 66.9 49.3 

27. 4.7 1061 4.7 
Girls 

2 556 37.0 32.4 32.4 

10.6 

Both Sexes (Averages) 

4 68 43.2 49.6 408 

18.8 39 11.6 5.9 


TABLE XX 


Binet-Simon Age VI 
Backward 


No. I Be 
Boys 

6 DMD DBS 

Girls 

3 448 29.5 27.4 269 

Jo 973 

Both Sexes (Averages) 

9 43.5 33.6 284 26.6 


TABLE XXI 
Binet-Simon Age VII 
Boys 
19 35. 25. 24.2 
7.3 4.1 46 38 
Girls 
7 86 93 27. 23 
18.2 65 84 67 
Both Sexes 
12.7 $3 G&§ 52 


41.6 38.6 


43.2 29.9 28.0 


to 


2 90 48. 48. 


I 169. 72: 


2 119.0 102. 62.7 62.7 


Normal 
No. I II III Sh. 


3 43. 438 42.4 35.6 
216 148 15.8 14.3 


8 368 24.7 25.9 22.6 
8.6 a3 6a 35 

2.5 


1038. 26.7 26.1 23.4 


2 


| 


378 33.2 


24.5 23.4 22.5 


Retarded Normal Bright 

No. I II III Sh. II Sh. No. I No I 

1 110 48 48. 13 4488 

60. 59. 2. 2. M.V. 600 @ 
4 1608 
MV. 732.2% 
‘ 17 109.5 

M.V. 6.6 @ 
9 7238 
M.V. 226 @ 
I 73.6 8 5408 
MV. &2@ 

17 64.7 

M.V. 15.4§ 

Bright 

No. I No. I II Sh. No. I 
5 4. 28 45.18 

100.6 14.55 50 38 M.V. 15.0 

| 50 33.2 7_ 478 

M.V. 2.6 

35. 45.6 

M.V. 8&8 

7 3445 4-219 26.1 24. 23. 55 35-7 

76 5. 15 M.V. 8&8 

Ss. = 31.2 278 25.2 2 307 23. 228 215 27 304 

4. 28 58 3.2 2.3 2. 8 5 MV. 88 

9 384 27.4 23. 22.5 | 4 333 

59 “44 44 5.5 3.6 3. 9 


N Coun 


Nn 


to Jt 
© 


m 


Imbecile 
II 


64.7 
13.3 
85.2 
34.8 


69.2 
24.0 


Imbecile 
II 


III 


60.5 
16.9 


52.8 
16.2 


58.8 
16.5 


III 


Sh. 


50.4 
12.0 


52.8 
16.2 


50.9 
14.1 


39.6 
12.7 


35.0 
12.6 


378 
12.6 


13 


Moron 
I II III Sh. 


50. 30.4 44. 30.4 


34. 27. 24. 


42. 33-2 34. 31.7 
Moron 
I II III Gh 

39. 29.1 25.3 24. 
19.5 13.7. 87 |7.4 
31.4 27.1 
10.5 Or 72 "O61 
35.8 28.4 24.7 23.3 
5. 14 79 6.7 


Borderline 
I II III Sh. 
47. 26.6 28. 26.6 
Borderline 
I II III Sh. 


35.6 .27.2 28.5 27. 
6.1 5. 64 49 


278 21.9 23.6 21.9 
7.4 19 24 5 
316 39.8 20.6 24.5 
6S. 
29.7 308 26. 23.2 


No. 


I 


TasLe XVIII 


Binet-Simon Age IV 


Backward 
I II III Sh. 
Boys 
49. 45. 465. 
Girls 


Both Sexes (Averages) 


2 


2 


TasBLe XTX 

Binet-Simon Age V 
Boy. 

78. 49.3 66.9 49.3 

27. 47 161 47 
Girls 

55.6 37.1 32.4 32.4 

10.6 a5 


Both Sexes (Averages) 


4 


66.8 43.2 49.6 408 


18.8 39 16 5.9 
TasBLe XX 
Binet-Simon Age VI 
Backward 
No. I II III Sh. 
Boys 
6 429 35.7 29. 26.5 

19.4 57 37 45 
Girls 

3 448 29.5 27.4 269 

20. 70° 973 

Both Sexes (Averages) 

9 43.5 33.6 28.4 26.6 


19 


19.7 56 53 59 


TaBLe XXI 
Binet-Simon Age VII 
Boys 
35. 25, 5242 230 
7.3 41 46 38 
irls 
456 27.3 27. 258 
18.2 65 84 67 
Both Sexes 
379 25.7 25. 23.7 


12.7 


No. 


65. 


BS 1085 I I 
24 60.1 
m3 194.4 
73-2 
| 14.8 15.7 
a3 36.6 38.0 
118 16.6 
I 45.4 41.9 2 
13.3 16.1 
I Sh. No. No. No. I 
mr 355.0 34.2 29.7 3 5 40.1 
Gl. -@2 10.¢ 
50. 32.5 35.2 32.2 
ies 3.3 25 28 2.5 
m 51.4 34.6 34.4 30.2 
103 53 53 58 
Mm 35.8 31.3 32. 30. 3 
- 5. 3.2 9. 6. 7° 
‘ 50. 36.2 36. 308 9 | 7 2 = 
: 15. 6.6 4. 1.7 4. 
m 453 33.2 336 303 a2 6 26 9 38. 
10. 49 65 38 5. 


No. 


5 


65. 


I 


40.1 


10.6 


Retarded 
II 


41.6 38.6 38.6 


Retarded 
II 


43.2 29.9 28.0 
38 


14.5 


III 


Ill 


5.0 


Sh. 


Sh. 


No. 


No. 


10 


119.0 


I 


43. 


Normal 

Sh. 
110. 48. 48 
72. 
108. 53.4 53.4 
102. 62.7 62.7 
Normal 

43.8 42.4 35.6 


216 148 15.8 14.3 


24.7 
2.3 


35. 


26.7 26.1 


25.9 22.6 
Gs 


27. 


23.4 


to 


I 


50. 


32. 
5. 


30.7 
2.3 


31.3 
3.6 


Bright 
110. 48. 48. 
59. 2. 2. 
73.6 
Bright 
378 33.2 33.2 
26.1 24. 23. 
1.5 
2. 8 5 
24.5 23.4 22.5 
3. 9 


All Grades 
No. I 
13 944 65.5 528 
M.V. 600 361 9.4 
4 1608 728 55.2 
M.V. 73.2 348 16.2 
17 109.5 669 53.2 
M.V. 66.6 35.4 128 
9 72.3 53.0 52.3 
M.V. 22.6 9.7 15.9 
8 549 49.1 36.6 
M.V. 82 7.4 11.9 
17 7 51.0 45.4 
M.V. 15.4 8.5 13.9 
All Grades 

No. I Il Ii 
28 45.1 36.90 32.4 
M.V. 15.0 9.6 7.7 
7 478 319 309 
M.V. 2.6 40 49 
35 45.6 35.9 32.2 
M.V. 88 68 6.3 
55 35-7 26.3 248 
M.V. 88 5.0 49 
27 30.4 2908 26.5 
M.V. 88 66 4.7 
82 369 27.5 25.3 
M.V. 88 58 48 


Sh. 


29.0 
7-3 


29.8 
4.9 


23.7 
6.1 


. 1 No. 1 

2 9. 6.6 

60. 70 

2 99. 51.2 3 

16.2 

. 47-5 

11.6 
1 169 45.3 

=. 

I 70. I 35.3 ; 
9.9 
2 40.9 
9.3 
3 

7 345 24 21.7 21.7 8 368 | a 2 a 23.3 
4. 28 s8 32 2.5 3.8 
59 44 44 31 5.5 38 


Ave. Ave. Binet-Sit 
Chron. B.-S. Moron Borderline Backward ] 
Age Age No. I No. I No. | I No. I 
11.2 86 16 359 269 22.2 21.0 8 25.4 224 198 19.0 14 (27.2 20.4 19.3 182 6 3.84 
M.V. 139 97 48 4.1 4.9 a9 6 635. 7.2 a8. 83 13.8 
10.9 84 6 429 276 26.4 24.4 6 285 220 204 189 9 282 193 186 17.9 I 28.4 
M.V. 28.5 11.7 102 8.5 6.3 47 43 3.6 | 7.2 ~~ — 1.9 
Both Se: 
1.0 85 22 378 26.0 23.3 21.9 14 26.7 22.1 20.0 19.0 23 |276 200 19.1 18.0 
M.V. ms. 5.6 42 |} 7.2 23 
TAI 
Binet-$ 
119 9.3 9 303 187 192 17.5 9 249 192 192 184 2 256 19.4 1790 17.4 6 218 
M.V. g.1 +32 3.7 a7. 4.4 1.9 
9.2 3 203 3 256 204 19.7 158 172 165 3 246 
M.V. 1.6 ha «(449 5.1 379 $5 2... 28 
Both Se 
9<3 12 2900 200 192 18.0 25.1 19.5 19.3 169 7 103 178 197.2 22.7 
M.V. 5.3 24 2.4 2.0 ‘4: 29. 4.7 2.3 
Ta 
Ave. Ave. Binet-: 
Chron. B.-S. Moron Borderline Backward 
12.6 104 4 268 222 192 19. 9 212 161 159 153 18 222 17.5 161 155 15 21.9 
M.V. 6.5 5.3 4.8 37° 23. 23 4.8 
130 203 24 4 . 164-365 216 17.3 17.4 158 1 278 
M.V. 24 26 22 26 2. 2.8 15 
Both Se 
128 103 7 276 206 184 18. 13. 209 176 15.6 152 26 21.96 17.4 16.7 15.6 16 24.9 
44... 4% 36 $6. 2g 26 
Ts 
Binet-! 
14.1 ILI 5 201 169 15.4 146 18, 204 159 148 145 5 198 
M.V. 2.3 a3 1D 8 | 2h a2 19 9 3.8 
2.5. 88.3 I 210 21.4 160 16.0 I 162 13.8 13.0° 13.0 4\ 199 192 17.1 17.0 3 198 
Both Se 
13.3 11.2 6 181 1853 142 138 22) 17.8 169 157 8 198 
M.V. | | 2.4 2.3 
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TasLe XXII 
Binet-Simon Age VIII 


I 


13.8 


Retarded 
II III Sh. 
Boys 
3.84 29.7 36.0 29.0 
12.4 18.3 12.6 
Girls 


28.4 45.6 20.0 20.0 


Both Sexes (Averages) 
370 320 33.7 27.7 


7 


3 


9 


0. 


5 


Taste XXIII 
Binet-Simon Age IX 


Boys 
218 188 180 17.9 
1.9 
Girls 
246 166 17.9 16.2 
28 5 
Both Sexes (Averages) 
22.7 181 180 17.3 
2.3 
TasLe XXIV 
Binet-Simon Age X 
Retarded 
I II III Sh. 
Boys 
21.9 618.7 17.3 16.3 
48 33 33 24 
Girls 


I 


278 220 16.0 16.0 


Both Sexes (Averages) 
6 249 203 166 16.1 


5 


3 


TABLE XXV 
Binet-Simon Age XI 


19.8 
3.8 


19.8 


Boys 
14.9 
1.1 
Girls 


17.4 


14.4 14.0 

| 
14.6 14.6 
xe) 9 


9 1.1 
Both Sexes (Averages) 


8 


19.8 
2.3 


16.1 


14.5 14.3 


1.2 I. 


No. I 
5 
3.5 
4 263 
3-3 
4 23.7 
4.7 
8 25.0 
4.0 

No. I 
7 25.6 
3.5 
4 
2.1 
0623.3 
28 
I 16.2 
I 16.0 
2 16.1 


Normal 
II 


IIt Sh. 


23.9 25.6 22.6 


I. 


21.2 
2.0 


20.3 
4.8 


20.7 
3-4 


15.4 


14.2 


14.8 


49 2.2 


21.6 20.5 
20 


19.7 19.0 
36 4.0 


20.6 
28 


19.6 
2.7 


14.4 14.4 


14.2 14.2 


14.3 14.3 


Bright 
No. I 
2 25.5 18 18. 
ag 2. 
2 20 212 187 18.7 
MY. 3 3 
Bright 
No. I 
I 220 17.0 16.0 160 
4 196 163 15.3 148 


9 7 


49 
M.V 


2I 


M.V. 


70 


M.V. 


25.9 
4.4 


24.7 
3-7 


25.6 
4.0 


II 


19.3 
2.7 


20.0 
2.4 


19.5 
2.5 


All Grades 


III 


18.7 
2.6 


18.5 
2.4 


18.6 
2.5 


All Grades 


20.1 
2.9 


19.3 
1.4 


19.8 
2.1 


II 


18.1 
3.1 


18.4 
2.5 


18.1 
28 


Ill 


16.7 
2.7 


16.9 
1.7 


16.8 
2.2 


14.8 
1.7 


15.5 
2.1 


15.0 
1.9 


Sh. 


16.0 
2.4 


15.9 
1.6 


15.9 
2.0 


| 
i fF 49 316 24.4 23.0 21.2 
ee M.V. 86 64 68 48 
—e 24 308 23.6 209 198 
M.V. 14.0 58 46 40 
M.V. 11.3 61 5.7 4.4 
2.2 
| 1.5 
| 1.8 
Normal 
II Ill Sh. No. I || |_| 
18.4 17. 15.7 54 22.7 
25 1.3 @ 7 M.V. 49 
185 16.9 16.1 20 22.6 
2.2 8 7 M.V. 2.3 
2.3 7 M.V. 3.6 
| 29 15.8 14.4 
M.V. 1.8 9 
ck = 14 17.4 15.3 
1.7 1.6 
M.V. 1.7 1.2 
ee 6 
e 


Chron. B.-S. Borderline 
Age Age No. I II III Sh. 


12.1 


12.1 


15.6 13. 
M 
16.4 13. 


16. 13. 


Backward 
No. I II 
2 206 = 15.5 
4 5 
16.5 
I. 2.1 
4 18 16. 
7 1.3 


2 205 17.2 


III 


14.4 


XXVI 
Binet-Simon Age XII 


Retarded 

No. I II ae 
Boys 

Girls 


Both Sexes (Average: 


TasLe XXVII 
Binet-Simon Age XTI 
Boys 
5 166 13.9 15.3 1 
3.1 3s 
Girls 
17. 198 1 


Both Sexes (Average: 
6 26 178 


Unit of measurement, 1 sec. The figures represent averages. Ave. chron. age, average chro1 
averages for the different groups of intelligence in each age. 

1 The cases in I and IJ are not the same. 

2 The number of cases is not the same in all trials, 

5 One case only. 


Ave. Ave 
Chron. B.-S. 
Age Age 
2.41 '2.0 
3.25 48 
4.08 4.6 
4.30 48 
M.V. 


I, II and III, first, second anc 


Clinic cases arranged ac 
Taste XXV°‘ 
Chronological / 


Normal 
No. I Il III 


Boys 


TaBLE 
Chronological / 
Boys 


TABLE XX) 
Chronological : 
Boys 


Girls 

2 65.0 78.0 56.7 
5.0 $0. 43 
Both Sexes (Ave 


; 
Ave. Ave. 
mss 
I 13.1 13.1 
M I I 
a I 13.9 13.9 
M.V. 
145 13.5 13.5 
M.V. 
14.4 
5 2 6 6 
Idiot 
No. I II III Sh. 
1 860 
3 4.24 48 | 
ee 
eee 
ee 
e 
a 


Averages) 


XVII 
Age XTII 
» 15.3 13.5 3 
198 17. 


Averages) 
1 17.5 15.2 


age chronological age. Ave. B.S. age, avenge Binet-Simon age. No., number of cases. 
cond and third trial. Sh,, average of the thortest scores in the three trials. 


anged according to chronological age 


XXVIII 
logical Age 2 


nal 


III = Sh. No. 


Boys 


BLE XXIX 
slogical Age 3 
Boys 


\BLE XXX 
ological Age 4 
Boys 


Girls 

0 50.7 50.7 I 
23 
xes (Averages) 


18.3 


15.8 
5 


15.3 
2.1 


15.6 
1.3 


14.6 


All Grades 
II 


III 
14.3 
I 


13.6 
2.1 


14.0 
1.1 


14.9 


All Grades, 


XVI 
Age XII A 
ed Normal Bright ; 
16. 16, 4 197 14.3 
M.V. 4 I : 
2.1 
7 5 ; 
20. 14.0 
168 13.3 129 Py 10 17.4 144 144 13.4 
18 1.1 6 M.V. 18 10 1.0 
om 
| 
| Bright | All Grades 
No. I II I Sh. 
| 
I 86.0 
I 105.0 169.0 50.0 i I 105.0 169.0 50.0 50.0 | 
| 
I 93.0 51.0 46.0 46.4 H 93.0 51.0 46.0 46.0 
73.6 3 65.0 76.5 56.7 50.7 
| $8 33° 
62.3 4 743 70.1 53.1 49.1 
\ 


Ave. 
Chron. 
Age 


5-43 


5.5 
5-4 


8.47 
M.V. 


Ave. 
B.-S. 
Age 


5-3 


5-3 


7.4 


5.7 


6 


180.0 


Imbecile 
II 


51.9 
18.5 


135. ° 
15. 


72.6 
16.7 


59.0 
8 


III 


III 


49.9 
4.5 
69.0 


53-7 


49.5 


Sh. 


38.8 
5-4 


69.0 


43.1 


48.5 
9.9 


Imbecile 
I 70.0 8.0 70.0 70.0 
2 149.0 75.0 70.0 
6.0 5.0 
Moron 
No. I 
I 500 39.4 44.0 39.4 
I 340 27.0 240 24.0 
2 420 33.2 34.0 21.7 


Borderline 
No. I II Ill Sh. 
I 47.0 266 280 26.6 
Borderline 
No. I II Ill Sh. 


I 37.4 280 284 28.0 


Chr 
No. I 
Both | 

7 

Chr 

9 

Both 
4 § 

T 

Chr 
No. ] 

I; 
Both 
10 

I 

Ch: 
10 4 

I 

5 4 

I 

Both 

I5 4 


7.6 
5.6 
I | 
M.V. 
6.72 

6.56 

M.V. 

Ave. Ave. 

Age Age No. I || || 

751 62 8.5 

M.V. 

743 608 2 237.2 | 

M.V. 67.2 

: 7.46 61 8 124.2 

: M.V. 54.1 | 

M.V. 53-7 6.7 

8.6 7.7 

M.V. 


TABLE XXXI 


Chronological Age 5 
Backward 


No. I II 
Boys 
45.0 47.0 45.0 


Girls 
Both Sexes (Averages) 


III Sh. 


I 49.0 


TasLce XXXII 
Chronological Age 6 


Boys 
3 555 394 382 36.2 
9.6 
Girls 
I 62 402 396 39.6 
Both Sexes (Averages) 
4 582 39.6 386 37.0 


TABLE XXXIII 


Age 7 


Backward 
No. I II III Sh. 
Boys 
7 435 359 208 27.4 
3.2 
Girls 
3 490 33.6 280 28.0 
17.0 34 66 66 


Both Sexes (Averages) 
10 45.1 35.2 20.3 27.6 
10.1 62 
XXXIV 
Chronological Age 8 


Boys 
10 42.7 282 30.0 26.2 
13.2 5.4 114 6.1 
Girls 
5 444 27.5 265 258 
18.2 
Both Sexes (Averages) 
I5 43.2 28.0 289 26.1 
15.7 44 7.5 4.6 


No. 


— 


Nv 


No. 


ur 


I 


65.0 


30.8 
8 


32.6 


Retarded 
II 


III 


Sh. 


41.6 38.6 38.6 


4.0 


Retarded 


II 


38.4 
15.2 


28.4 
36.4 
24.2 

5.0 


34.0 


25.3 


4.3 


Ill 


23.6 
3-7 


33.6 
25.6 
22.7 

3-7 


22.0 


22.6 


35.0 35.7 = 


Sh. 


23.6 
3-7 


28.4 


24.5 


21.8 
3.2 


22.0 


218 


2 


— 


169.0 


Normal 
II 


24.4 
8 
35.0 


26.2 


23.2 
1.4 


22.8 
7.2 


23.1 
4.3 


72.0 


40.9 
16.8 


27.0 


37-4 


26.8 


22.4 
2.7 


20.2 
6.8 


21.9 
4.7 


72.0 


Sh. 


22.7 
28 


27.0 


23.4 


21.7 
1.9 


20.2 
6.8 


21.5 
43 


No. 


2 


I 


Bright 
I 
32.0 20.1 24.0 23.5 
45 34 
28.4 25.0 22.0 22.0 
30.8 25.7 23.3 23.0 
42.0 28.5 31.3 25.3 
12.0 27° 1) $9 
320 202 21.0 19.7 
1.0 13 
37.0 24.3 26.1 22.5 
6.5 17 72 385 
Bright 
I II IIL Sh 
28.0 25.5 180 180 
45 20 2.0 
25.0 23.0 19.0 19.0 


_ Normal 
|| I | No. I II III Sh. No. No. I 

60 (2 6 60.4 

M.V. 5.0 

3 7 63.6 
3 468 42.3 34.2 2 I5 613 
72 3.8 M.V. 7.1 
I 400 35.0 BE 27.0 2 4 425 

M.V. 1.0 
4 45.1 405 324 4 19 56.9 
M.V. 4.0 | 

| 

4 43.2 5 302 26.8 

11.7 3.7 - 6. M.V. 14.9 

I 56.0 I 45.0 27.0 Ir 78.4 
M.V. 28.4 | 

Bp 45.8 6327 34 «61.9 

M.V. 21.6 

7 30.4 7 309 30 45.7 

6.2 4.5 M.V. 19.4 

1 2.0 2 25.0 9 38.3 
5. M.V. 11.6 | 

4.7 M.V. 15.5 


Idiot 
II 


180.0 


Imbecile 
II 


III 


III 


Sh. 


Imbecile 
No. I II III Sh. 
I 70.0 80.0 70.0 70.0 
2 149.0 75.0 70.0 
6.0 5.0 
Moron 
No. I II III Sh. 
I 50.0 39.4 44.0 39.4 
I 340 27.0 24.0 24.0 


No. 


Borderline 
I II Ill Sh. 
47.0 266 280 26.6 
Borderline 
I II Ill Sh. 


37.4 280 28.4 28.0 


TaBLE XXXI 
Chronological Age 5 


Backward 

No. I II Ill Sh. 
Boys 

I 49.0 45.0 47.0 45.0 
Girls 


Both Sexes (Averages) 


TasLe XXXII 
Chronological Age 6 


Boys 
3 55.5 394 382 36.2 
9.6 74 57 
Girls 
I 66.2 402 39.6 39.6 
Both Sexes (Averages) 
4 582 396 386 37.0 
TasLte XXXIII 
Chrenciogical Age 7 
Backward 
No. I II III Sh. 
Boys 
7 43-5 35.9 208 27.4 
3.2 . 39 
Girls 
3 49.0 336 280 28.0 
17.0 34 66 66 
Both Sexes (Averages) 
10 45.1 35.2 29.3 27.6 
10.1 G2 
XXXIV 
Chronological Age 8 
Boys 
10 42.7. 282 30.0 26.2 
13.2 5.4 11.4 6.1 
Girls 
5 444 27.5 26.5 258 
18.2 a5 
Both Sexes (Averages) 
I5 43.2 280 289 26.1 
15.7 44 7.5 4.6 


No. 


No. 


65.0 


30.8 


[ = || No. || I 
I 
8 
51.9 49.9 388 4 43.2 
> 41.1 185 4.5 5.4 11.7 
Me 237.2 135.° 69.0 69.0 I 56.0 
07.2 15. 
me 124.2 726 53.7 43.1 | 5 45.8 
54.1 10.7 
m 95.8 59.0 49.5 48.5 7 30.4 
: 53.7 98 6.7 99 6.2 
I 48.c 
8 32.6 


vo. 


No. 


I 


65.0 


30.8 


I 


43.2 
11.7 


56.0 
45.8 
30.4 

6.2 


48.0 


32.6 


Retarded 
II III Sh. 


416 38.6 38.6 


35.0 35.7 308 
40 43 «8 


Retarded 
II III Sh. 


38.4 


15.2 


28.4 


23.6 
3-7 


23.6 
3.7 


33.6 28.4 


36.4 25.6 


24.5 


21.8 
3.2 


22.7 
3-7 


22.0 22.0 


22.6 218 


I 


No. 


169.0 


Normal 
II 


24.4 
8 
35.0 


26.2 


23.2 
1.4 


22.8 
7.2 


23.1 
4.3 


72.0 


40.9 
16.8 


27.0 


37-4 


26.8 


22.4 
2.7 


20.2 
6.8 


21.9 
4.7 


72.0 


Sh. 


22.7 
2.8 


27.0 


23.4 


21.7 
1.9 


20.2 
6.8 


21.5 
4.3 


No. 


Bright 
I 
32.0 20.1 24.0 23.5 
4% WwW 
28.4 25.0 22.0 22.0 
30.8 25.7 23.3 23.0 
42.0 28.5 31.3 25.3 
120 2.7 I1Q9 5.9 
320 20.2 21.0 19.7 
1.0 26 
37.0 24.3 26.1 22.5 
6.5 ia. 25 

Bright 
I 
28.0 25.5 18.0 180 

45 20 2.0 
25.0 23.0 19.0 19.0 


All Grades 
I II 
69.4 52.4 45.9 
43 18 
28.4 25.0 22.0 
63.6 48.5 42.5 
61.3 520 36.3 
7.1 6.9 10.3 
42.5 289 27.1 
1.0 8 2.6 
56.9 46.9 338 
40 38 6.4 
All Grades 
I 
52.1 381 32.4 
1449 89 34 
784 51.2 318 
2.4 69 4.3 
61.9 42.1 318 
21.6 79 38 
45.7 31.2 20.7 
19.4 54 6.1 
38.3 268 238 
11.6 53 5.2 
44.0 30.2 28.3 
15.5 


Sh. 


M.V. 1.5 
I I 22.0 
3 7 42.0 
2 3 468 423 34.2 2 15 35.0 
8 72 3.8 M.V. 4.0 
I 400 35.0 EE 27.0 2 4 26.5 
M.V. 1.3 
4 45.1 40.5 BE 32.4 4 19 32.8 
M.V. 2.6 
«© = = No Sh. 
4 | 26.8 23 29.2 
3.7 6. M.V. 4.4 
I I 45.0 27.0 2 II 33-5 
M.V. 6.6 
M.V. 5.5 
7 24.2 7 309 30 27.9 
| BH 3400 2 25.0 I 9 23.4 
5. M.V. 5.0 
9 29.6 39 26.9 
4.7 M.V. 4.6 


Ave. 

B.-S 

Age No. 
79 5 
8.6 2 
8.1 7 
Ave 

B.-S. 

Age No. 
9.0I 2 
87 4 
8.79 3 
8.64 3 
8.74 6 


96.8 


20.2 


131.0 
39.0 


13.5 
29.6 


Imbecile 
II 


Imbecile 
II 


63.4 
19.6 


60.0 
5.0 


62.0 
12.3 


III 


37-3 


40.8 


III 


59.4 
24.9 


54.5 
4.5 


57-4 
14.7 


Moron 


No. I II III Sh. 


2 24 062 20.1 
2.6 


10.2 23 
Moron 
No I SA. 
I 43.4 24.6 24.6 
4 39.0 35.1 31.3 288 
150 49 56 49 
5 398 33.0 28.0 
4 27.1 21.3 19.0 19.0 
3.0 22 
5.5 a9 85 27 
6 27.2 24.2 20.07 19.7 
4.2 23 28 24 


No. 


I 


27. 
5.6 


29.7 
12.7 


33.8 
9.1 


Borderline 


II 


22.1 
1.3 


45.0 
14. 


35.7 
7.6 


III 


23.3 
2.2 


29.6 
2.4 


30.4 
2.3 


Borderline 


II 


22.3 
4.3 


28.7 


25.0 
2.7 


19.8 
2.0 


17.0 


19.4 


III 


23.2 
5.9 


22.1 
2.9 


22.8 
4.4 


20.3 
5.1 


14.0 


19.1 


Sh. 


22.0 
I.2 


22.1 
5.1 


22.4 
3.1 


18.2 
3.0 


14.0 


17.5 


Chr 
No. I 
14 28 

6 29 

Both 

20 x 

Chre 
No. ] 
14 2 

Both 

I. 

T 

Chri 
3 2 
Both 
a 


: 

Ave. 

Chron. 

9.4 60.7 30.3 31.6 4 

7 9.5 60.2 45.5 478 43.3 2 a 

M.V. 5. 8.5 15.2 10.7 

9.48 60.5 41.4 35.5 6 

M.V. 15.9 98 14.4 9.3 

Ave. 

Chron. 

eS 10.46 45.1 46.5 30.4 29.0 4 28.2 22.0 

M.V. 9 205 1.6 3 8.1 4.4 

10.34 770 42.7 37.3 35.8 3 20.9 24.5 

M.V. 32.0 8 3.6 3.5 

; 10.42 61.0 446 338 32.4 7 289 S| a 23.1 

M.V. 16.4 141 1 19 5.8 2.0 


TABLE XXXV 


Chronological Age 9 
Backward 


Boys | 

14 28.6 206 208 19.5 

8.2 44 41 3.7 
Girls 

6 298 182 184 17.3 

8.3 18 26 2.7 

Both Sexes (Averages) 

20 200 199 200 188 

6... 33: - 


TasBLeE XXXVI 


Chronological Age 10 
Backward 


Boys 

14 28.3 21.1 204 19.1 

Girls 

3 333 26.0 283 25.0 

Both Sexes (Averages) 

17 29.2 22.0 22.9 20.1 

13.1 Ga 


TaBLeE XXXVII 
Chronological Age 
Boys 
13 27.7. 209 179 17.4 

46 
Girls 

9 m2 %3 175 

5.1 38 

Both Sexes (Averages) 

22 23.3 181 

4.8 


Retarded 
II 


Retarded 


II 


18.6 


1.9 


17.7 
1.6 


18.7 
3-3 


18.0 
2.4 


Normat Bright 
No. I No. I II II Sh. No. I we. ah No. I 
6 37.2 286 34.0 27.7 5 280 191 181 17.0 I 220 120 160 160 37 339 @ 
14.5 12.7 20.5 13.1 5.6 12 24 16 M.V. 11.3 
3 264 266 189 17.7 2 190 166 16.4 15.5 3 19.5 149 15.3 14.6 18 297 & 
25 I. I. 3. 2.1 9 3h 322°. 
9 33.7 280 289 24.3 7 25.4 184 17.6 16.6 4 201 15.4 15.5 15.0 ss sa8 
86 126 12 93 3.3 ay 13 M.V. 824 
No. I No. I II III Sh. No. I No. I 
8 238 HEE 183 180 34 27.7 § 
3.9 620 20 4.4 a9 M.V. 45 
4 21.1 185 169 16.1 I 200 15.4 14.0 14.0 17 35.5 
4 2.1 2.2 8 a M.V. 14.7 
9 214 179 170 158 5I 30.3 
3.2 6 7 M.V. 96 
5 23.6 19.0 164 30 31.6 
5.1 40 20 M.V. 7.6 
2 25.4 16.5 15.7 I 160 142 142 142 I 190 180 142 14.2 19 42.1 
2.4 5 3 M.V. 10.5 
7 241 18.3 16.2 49 35.7 
3.7 23 M.V. 9.0 


No. 


bo 


NI 


NY 


Ww 


6 


Imbecile 
II III 


39:3 37.3 
II.I 13.6 


Imbecile 
II III 


46.5 
20.5 
42.7 

7:7 


44.6 
14.1 


63.4 
19.6 


60.0 
5.0 


62.0 
12.3 


Sh. 


31.6 
79 


43.3 
10.7 


35-5 
9.3 


Sh. 


me 


59.4 
24.9 


54.5 
4.5 


57-4 
14.7 


2 


Moron 
I II III Sh. No. 
27.4 26.2 21.9 20.1 4 
$6 4.1 
2 
6 
Moron 
I Sh No. 
43.4 24.6 24.6 4 
390.0 35.1 31.3 288 3 
15.0 49 56 49 
39:8 33.0 28.0 7 
27.1 21.3 19.0 19.0 5 
3.0 im 2.1 
27.5 30.0 22.2 21.3 I 
5:5 30 30 2.7 
27.2 24.2 20.07 19.7 6 
4.2 24 


25.2 


24.4 


Borderline 
II III 


22.1 
1.3 


23.3 
2.2 


45.0 29.6 
14. 2.4 


35-7 30.4 
76 23 


Borderline 
II III 


23.2 
5.9 


22.1 
2.9 


22.8 
4.4 


19.8 
2.0 


20.3 
5.1 


17.0 14.0 


19.4 19.1 


Sh. 


22.0 
4.4 


24.5 
3-5 


23.1 
2.0 


18.2 
3.0 


14.0 


17.5 


TABLE XXXV 
Chronological Age 9 


Backward 

No. I Il III Sh, 
Boys 

14 286 206 208 19.5 

82 44 41 3.7 
Girls 

6 2908 182 184 17.3 

8.3 a7 

Both Sexes (Averages) 

20 290 199 200 188 

23: 

Taste XXXVI 

Chronological Age 10 
Backward 

No. I 
Boys 

14 28.3 21.1 204 19.1 

5.3 
Girls 

3 33-3 26.0 28.3 25.0 

21.1 10. 106 


Both Sexes (Averages) 


17 29.2 22.0 22.9 20.1 
13.1 68 7.5 6.4 
TABLE XXXVII 

Chronological Age 11 
Boys 

13 27.7. 209 17.90 17.4 

44 
Girls 

9 75 m2 175 
5.1 43 #138 

Both Sexes (Averages) 

22 23.3 3181 17.5 


No. 


i 
|| No. I Sh. No. 
31.4 5.6 1.2 
60.2 45.5 478 29.7 22.1 
5. 8.5 15.2 12.7 5.1 
605 41.4 408 33.8 22.4 9 
: 15.9 98 14.4 9.1 3.1 
Dr 45.1 30.4 I 28.2 22.3 8 
9 1.6 8.1 4.3 
| 77.0 37:3 4 29.9 28.7 
3 > Pr 3.6 Bek 
4 61.0 33.8 5 28.9 25.0 

16.4 I.I 5.8 2.7 
mo «(068 72.0 4 ot 
20.2 36.6 5.7 
m4 3 131.0 54.5 2 200 2 
7 39.0 4.5 
: 29.6 20.5 

a 


I 


23.8 
3-9 


23.6 
5.1 


25.4 
2.4 


24.1 
3-7 


ul 


Normal 


II 


17.5 
2.7 


18.5 
2.2 


17.9 
2.5 


14.2 


30 


M.V. 


19 


M.V. 


49 
M.V. 


All Grades 
I II Ill 


33.9 24.2 24.6 


20.7 24.9 22.2 


32.5 244 23.8 


82 66 59 


All Grades 
I II 


27.7 276 20.3 


31.6 24.5 24.0 
76 5.9 10.1 


42.1 25.4 21.9 
mS 34 27 


35-7 24.8 23.2 
90 46 64 


Retarded Normal Bright 
No. I No. I II Sh. No. I Sh. 
6 37.2 28.6 34.0 27.7 280 191 181 17.0 I 220 120 160 160 37 22.0 
14.55 12.7 20.5 13.1 5.6 24. 16 mV. 328 GB 28 
3 264 266 189 17.7 B 190 166 16.4 15.5 3 19.5 149 15.3 14.6 18 a (20.1 
25 12 I. I. 2.1 9 65 44 38 
9 337 280 289 24.3 7 25.4 184 17.6 16.6 4 201 154 15.5 150 55 x 21.4 ‘ 
126 12 973 3.3 M.V. 
Retarded Bright 
No. I | No. I No. I II II Sh No. Sh. 
8 18.6 183 180 17.1 15.5 34 190.4 
4.4 1.6 7 M.V. 4.5 66 26 1.9 
4 wit a 16.9 16.1 I 200 15.4 14.0 140 17 35.5 282 25.6 24.3 
4 2.1 8 7 M.V. 14.7 St 46 a 
> 170 15.8 5I 30.3 278 22.0 21.0 
3.2 1.2 a M.V. 9.6 58 3.6 3.0 
16 40 20 | 6.9 ; 
2 18.7 16.5 15.7 I 160 142 14.2 I 190 180 142 14.2 21.3 
3.3 5 3 2.2 ; 
| 7 18.0 18.3 16.2 21.6 


TABL 


Ave. Ave Chrono 
Chron. B.-S. Imbecile Moron Borderline 
Age Age No. I Ma. No. I No. I 
12.36 9.68 2 34.7 37.5 32.0 20.5 8 48.7 38.3 20.7 28.4 5 30.3 230 209 208 12 227 
M.V. 8.7 1s 690 -GOS 30.2 19.3 12.3 11.4 6.9 6.4 34 40 4.2 
12.41 8.79 2 49.5 36.4 32.2 31.0 4 283 200 220 189 4 309 187 236 18.0 4 21.9 
M.V. 5.5 6.4 I 3.1 84 7.0 $4 40 23 2.1 
Both Se 
12.38 9.390 4 421 368 321 302 12 418 322 2.1 252 9 306 21.1 218 19.2 16 21.2 
M.V. 7.1 $9 46 39 16.7 11.3 89 7.0 Je 3.1 
Ave. Ave. Chrono 
Chron. B.-S. Imbecile Moron Borderline | 
Age Age No. I II III Sh. 43 No. I 
13.42 9.3 5 878 45.6 57.4 42.4 9 276 238 186 180 5 223 188 168 16.4 2 233 
M.V. 60.7. 15.4 388 168 4.7 os 33 35 2.2 4s ia 3.3 
13.41 10.44 I 23.0 23.0 22.0 22.0 4 226 221 158 15.8 3s m5 
M.V. 4.9 1.4 sg 7 2.0 
Both Se 
13.43 9.5 10 27.1 23.7 189 18.4 9 224 203 16.3 16.1 15 22.2 
M.V. 3.5 ae: 2.6 
Chronc 
14.36 98 4 40.7 31.8 228 228 9 35.2 205 202 182 7 199 16.3 15.4 15.0 Ir 184 
M.V. 9.8 S7 26 326 38 65 48 4.1 2.5 1.5 8 6 2.2 
14.38 9.7 4 2210 Wa 3 195 15.5 14.2 13.9 3 ' 182 
M.V. 3.7 2. 16 18 22... 28 
Both S« 
14.36 98 13 308 19.5 19.0 17.5 10 19.7 16.1 15.0 14.7 14 184 


M.V. 11.2 4a 323.28 2.3 $2 1.6 


q 
4 
= 
“4 


TABLE XXXVIII 
Chronological Age 12 


Backward 
0. I Il Sh. 
Boys 
27. Ba wa 63 
4.2 $2 
Girls 
4 32 198 


2.1 12 
Both Sexes (Averages) 
6 21.2 17.6 16.7 16.0 

3.1 at 


TasLeE XXXIX 
Chronological Age 13 


Backward 
Boys 
2 223. We 15.1 180 
3.3 a7 6 18 
Girls 
3 21.9 196 19.6 186 
2.0 40 38 4.2 
Both Sexes (Averages) 
2.6 69 25 
Taste XL 
Chronological Age 14 
Boys 
11 184 15.3 13.7 13.7 
2.2 9 9 9 
Girls 
3 '182 16.3 14.0 14.0 
1.6 07 07 
Both Sexes (Averages) 
144 184 155 138 138 
1.6 1.2 4 4 


No. 


No. 


12 


16.6 
4.0 


Retarded 
II 


18.8 
6.8 


Retarded 
II 


16.0 
1.4 


17.2 
1.4 


16.3 
1.4 


14.0 
1.0 


III 


15.1 
2.1 


17.8 
28 


15.9 
2.5 


Ill 


14.4 


Sh. 


14.9 
1.9 


16.0 
1.0 


15.2 
1.4 


Normal 
No. I Il III Sh. 


8 140 129 129 
6 1.0 9 9 


Normal 
No. I II III Sh. 
I 190 120 13.0 12.0 


All Grades 
No. I 
34 20.7 24.4 21.0 
M.V. 9.1 6.3 5.0 
16 294 208 21.3 
M.V. 4.6 29 29 
50 29.6 23.2 21.1 
M.V. 68 46 3.8 
All Grades 
No. I 
39 «631.3. 21.7. 20.6 
M.V. 14.6 a7. 
10 220 204 17.3 
M.V. 2.4 22 18 
49 204 21.4 19.9 
M.V. 8.5 
34 25.6 183 16.7 
M.V. 7.4 
10 19.7. 16.4 14.9 
M.V. 2.3 22 1.0 
44 243 179 16.3 
M.V. 48 26 1.6 


Sh. 


18.7 
4-7 


17.0 
4.1 


18.3 
4.4 


_. Sh. 
3.1 I 46 
5-3 5 1.5 
203 «184 19.7 
4.2 3.6 3.0 
6 176 14.9 14.3 | 
2.3 26 1.5 
2 205 14.5 14.5 
5 
m 18.3 14.8 14.4 
2.4 18 1.3 
3 13.3 16.0 
20 1.3 1.9 
14.8 
15.7 
1.5 
eee 
ee 


T 


Chron 
Ave. Ave. 
Chron. B.-S. Imbecile Moron 
15.55 10.4 5 32.2 22.3 21.6 20.7 3 191 159 I 
M.V. 74 £9 32 - 
15.54 9.1 2 620 24.3 20.2 24.0 3 30.3 20.7 176 17.6 
M.V. 130 5.3 108 5.6 S 

Both Se 
15.5 9.9 8 31.6 21.7 201 19.6 
M.V 40: 23 a7 


7 
Chron 
Ave. Ave. 
Chron. B.-S. Imbecile Moron Borderlir 
Age Age No. I IY III Sh. No. I II III Sh. No I 1 She 
16.53 100 I 49.4 51.0 72.0 494 3 323 23.0 22.2 208 2 206 160 | 
1646 9.9 1 26. 2 229 182 165 15.5 
M.V. 
Both Se 
16.50 9.9 2 37.7 5 285 21.1 199 18.6 
M.V. 68 33 29 2.3 
T. 
Chrot 


17.26 98 I 42.2 186 276 186 


4 
4 
i 
‘ 
M.V. 
; 
3 e 
os = 
ee 
ee 
4 


Taste XLI 


Chronological Age 15 


II 
Boys 


Borderline 
III 


15.9 17.4 158 3 17.7 
2.6 22 2.4 
Girls 


Both Sexes (Averages) 


Taste XLII 


No. I 
2.5 
2 19.2 
2.8 
5 18.3 
2.6 


Chronological Age 16 


Borderline 


II III Sh. No. I 


Boys 


16.0 146 14.6 


10 1.4 
Girls 


1.4 


Backward 
III 


II 


14.6 
2.3 


16.4 
2.2 


15.4 
2.2 


Backward 


II 


12.6 
1.4 


16.5 
5 


14.1 
9 


III 


I 240 14.4 118 118 1 27.6 17.0 198 


Both Sexes (Average) 


Taste XLIII 
Chronological Age 17 


Boys 


Retarded All Grades 
Sh. No. I Me Il 
126 I 15.0 12.2 13.4 12.2 12 239 18.0 
1.4 M.V. 4.1 3.2 
15.1 7 36.2 20.5 
9 
MY. 454 
13.6 
19 284 18.9 
M.V. 4.7 29 
Retarded All Grades 
Sh. No. I 2: II 
I 22.0 13.0 150 13.0 7 299 23.6 
M.V 7.1 2.2 
170 5 246 16.9 
M.V 1.9 3.2 
2 248 15.0 17.4 150 12 27.7 21.1 
M.V.4.5 2.7 


III 


17.6 
2.5 


20.6 


45 


18.7 
3.5 


III 


26.1 
3-4 


16.1 
5 


22.5 
1.9 


Sh. 


16.7 
24 


18.7 
2.9 


17.5 
2.6 


Sh. 


22.0 
28 


14.9 
5 


19.4 
1.6 


3 218 166 17.7 166 1 204 360 188 188 5 256 208 199 174 
M.V. 2.7 


2.7 


1.7 


1.4 


1.7 


1.7 


1.4 


1.7 


‘ 


Taste XLIV 
Chronological Age 18 


Ave. Ave, 
Giron. B.S. Moron Borderline Backward All Grades 
Age Age No. I II IIl Sh. No. I II III Sh. I II III Sh 
oys 
-18.45 12.6 I 20.2 15.0 15.2 15.0 I 200 17.0 15.0 15.0 2 20.1 160 15.1 15.0 
TABLE XLV 
Chronological Age 19 
Boys 
19.16 11.2 I 22.0 21.4 14.2 14.2 I 22.0 21.4 14.2 14.2 
TABLE XLVI 
Chronological Age 25 
Boys 
25.66 13 I 210 174 13.8 138 1 210 17.4 138 138 
TABLE XLVII 
Chronological Age 33 
‘ Girls 
33.16 98 1 26.2 260 180 180 I 262 26.0 180 18.0 


Chron., chronological. B.-S., Binet-Simon. Ave., average. No., number of cases. I, II, III, first, second and 
third trials. Sh., averages of the fastest record made during the three trials. All Grades, averages of all 
grades or groups of intelligence given in each age. Unit of measurement, 1 second. The figures given represent 
averages, M.V., mean variation. The chronological age has always been computed to two decimal points, 


TABLE XLIX 
YEARLY NORMS FOR NORMAL CHILDREN 
Wallin Wallin Wallin Sylvester Goddard 
Age Boys Girls B. & G. B. & G. B. & G. 
No. Ave. No. Ave. No. Ave. No. Ave. No. Ave. 
2(2°-2!") 7 92 
3(3°-311) I 53.0 9 69 
4(4°-411) 9 27.8 13 35 46 
5 (59-511) 19 24.6 31 258 50 25.4 80 376 17 29.5 
6 (69-611) 64 21.8 49 22.4 113 22.1 170 26.5 26 27.5 
7(7°-7'*) 79 19.2 79 19.4 158 19.3 173 23.3 25 24.5 
8 (89-811) 68 16.6 79 16.5 147 16.5 206 20.5 28 21.8 
9(9°-9!!) 82 14.9 85 16.2 167 15.6 214 18.7 47 19.3 
10(10°-1011) 72 14.4 78 14.4 150 14.4 221 16.7 49 18.2 
11( 119-1111) 74 12.7 95 13.8 169 13.4 172 14.9 38 17.6 
12(12°-1211) 90 12.3 64 12.6 154 12.4 14I 13.8 20 15.9 
13 (139-1311) 66 12.3 77 12.6 143 12.5 80 12.6 
14(149-1411) 49 11.6 45 11.6 04 11.6 80 11.6 
15 (159-1511) 15 11.0 17 11.8 32 11.4 
16 (169-1611) 6 10.2 5 11.6 II 10.9 
17 (179-1711) 2 9.3 2 10.9 10.2 


4 
No., number of cases. Ave., average time in seconds, B., boys. G., girls. 


4 
2 
3 
| 
> 
s 


Sylvester, 
Goddard, 
Wallin 
No. Ave. 
7 92 

10 67.4 

57 39.2 
146 32.5 
309 24.9 
356 21.6 
381 19.0 
428 17.5 
420 16.0 
380 14.4 
315 13.2 
223 12.5 
174 11.6 

32 11.4 

II 10.9 


Taste XLVIII 
HALF-YEARLY FORM-BOARD NORMS FOR NORMAL CHILDREN 
Age Boys Girls Ave. B. &. G. 
No. Ave. o. Ave. No. Ave. 
(319-43) 3 322 6 361 9 348 
4¥2 (44-4°) 6 268 5 248 II 25.9 
410-53) 6 245 9 25.7 15 25.3 
5% (5*-5°) Il 17 26.4 2825.7 
6 (519-68) 26 23.6 31 23.5 57-235 
6% (64-69) 20 22.5 50 
(619-78) 43 20.1 46 107 89 8619.9 
7¥2(7*-7°) 34 «19.2 74 188 
8 (719-83) 40 18.0 43 176 83 178 
814 (84-89) 28 15.6 39 16.3 67 16.0 
9 (810-93) 40 15.5 51 16.7 gI 16.2 
9¥2 (9*-9*) 38 77. «15.2 
10 (91°-10*) 38 148 29 14.6 67 14.7 
1014 (104-10) 46 13.9 44 14.3 90 
Ir (10!°-113) 33 13.7 50 14.6 83 14.2 
114 (114-119) 37 13.2 48 13.7 85 13.5 
12 (111-123) 40 12.6 38 13.1 78 12.8 
124 (124-129) 50 12.1 4! 12 QI 12.2 
13 (1219-138) 44 12.2 32 12.5 76 12.3 
13% (134-139) © 29 11.6 38 12.5 67 12.1 
14 (1329-143) 31 IL.9 42 12.6 73 12.3 
14% (144-14°) 20 12.1 22 11.8 42 11.9 
15 (1419-15) 12 11.4 16 11.5 28 11.5 
15% (154-15°) 7 11.0 4 11.3 II 
16 (1519-163) 7 11.7 5 IL.5 12 11.6 
1614 (164-169) 6 10.5 
17 (161°-173) 3 12.2 
1714 (174-179) I 98 I 10.0 2 9.9 


Grades 
Sb. 
15.0 
2 14.2 
8 138 
180 
nd and 3 
of all 
present 
ts, 
ve. 
9.5 
75 
4.5 
1.8 
9.3 
8.2 
76 
5.9 
4 10.2 | 
. 
@@6 
. 


